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Abstract of JP20051 87226 

PROBLEM TO BE SOLVED: To provide a tin-doped indium oxide (ITO) particulate dispersion excellent ir 
the dispersibility of an ITO particulate and capable of yielding a highly transparent heat-shielding glass 
laminate; a glass laminate interlayer containing the ITO particulate; and a glass laminate. 
SOLUTION: The tin-doped indium oxide particulate dispersion is characterized by the following: the 
measured reflection value of the dispersion at 0 degree is 30 or less in the reflection light distribution at a 
incident angle of 45 degree by reflection measurement with a goniophotometer; the dispersion contains a 
tin-doped indium oxide particulate, a plasticizer for an interlayer, an organic solvent mainly comprising an 
alcohol, and a dispersion stabilizer; and under measuring conditions with a tin-doped indium oxide 
particulate concentration of 0.7 wt.% and an optical path length of a glass cell of 1 mm, the visible light 
transmittance is 80% or higher, the insolation transmittance in a wavelength range of 300-2,100 nm is 3A 
or lower of the visible light transmittance, the haze value is 1 .0% or lower, and the reflection yellow index 
-20 or higher. The glass laminate interlayer uses the tin-doped indium oxide particulate dispersion. The 
glass laminate uses the glass laminate interlayer. 
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J: *>aHR3it*^* < k li^If^ttJM* 5 fft L^o iftfcog^H I TO 

LTIi> 0iJx.Jf> (I) atRx^rJ^ >j>BSx^r^ 

«i*BJ<fr***©l*-f*>Jl l iB«ttjW, (II) x-rJK x*r 
JK x^rJi'X-fJK *a#4 4ro*>f *>*SWS1flaBl, (HI) i~7r/M^L 

BSi&tBW, (IV) * fr#*i"<9<< >> T 5 y */i>jJ?>fc£, 7?y§£ 

r )vmt^s v y ®xt. r /uiMfrfrUK 'J -> y - , # v */j - jw®, # 'J * 

[0 0 2 7] 

;i/x-f 'J yWtx-ZTfrftk'W&f <b*i4 0 
[0 0 2 8] 

>E3Slffi (edta) m, /? *j* v yM%t°zm^z>z.ktfT£z>o &^-e&> ±fa+ra 

-bf-^T-fe hV*«|$tffja-c44 0 ±|B h LTf±, <e<7)#K fefflx.^ ^> 

Mi I TOSb&T-oSyfcfclfc^ ^3ftE$J£K£tf4£l«£fii£ffi$U Sfc±?ER 
ItiHSeffi t ffiMfc^rl - * RIM x a- 4 y r y 9 * £i^*!>2> £ t &<, 

[0 0 2 9] 

>8L %^WJ-h)\'#yWi-%£*R^Z>Z-ktfX*%Z> 0 MWCIi, 09x.tf* £,I.#8K 

Wfi L<> ksI8cC 2~C 1 owfllflfiJ*** »)SF4 Lv> 0 ±IEJft#JfcC 2 

~C 1 0 oyffiffimijfrigyWLk LTfi, ft*, 7'ne*>®, n-S&SL 2 xf 

;VB&®, n-^*^>®> 2xf^*t^S^ n-** 9 yW^tf&lf hti&o Ztlh 

[0 0 3 0] 

*3&W*>IT04Hfc»fc*v»-C, I T OMf LTl!li^)^»^ttj|^8 

1-4 fcft n (±> #M 1 4 * + HHiffl wrsa^J t 4HfcSr63W *^ifttiit 

(3 GO) *ffl^*»#£fi, LTT/ua-^SHSrfflv^ #ik&5e#Ji: 

LT±fEV >®x*r JWfclfc-^^ 2xf-*/\**>BMt©*lMU jsJU'T-fef-A'T-fc 

h >^<7)^r hc> 3 j£#£ffl#<&k-£Tffiv»;fc«r, I TOISbK^-^i^aft^^o^v^ir 

[0 0 3 1 ] 
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iii?>ojfitfSfett7Ji'3-^5& l ^4 tiTv^(/>(75T^7Rtt7i s ^ < , c\<Dtztb I T 

[0 0 3 2] 

7-t b >f<7)Jfl/- h<7)3BK^Sr#ffl1-SM^I±, J:oT*lk;»'i4 + MRi:#5 

[0 0 3 3] 

#ii £fi?«-r £ * © 7 ^ # u &JS££ J tf/ $tz&T)\>t> >j ±3l£^ 

[0 0 3 4] 

^HW<75 I T O^tli^ffcfi&tiN I TOfcU^fcflEfcO .7Mft%i: L, 1 imo 

#7*-t;i/£ffl</>TiliJ5EL£t § K> ^TS*j8ilW8 0 %tt±, 3 0 0nm~ 2 1 0 Onm 
<7)«W©HMaiWpr : fS3feM^$c7)3/ / 4^T^ 'WXj&'I .0%&TT*o1\ 

k =t « mm^m* 3 o fiir-c* a o 

[0 0 3 5] 

^^-fXtSlt-f xn--Y >7f ^^*J:O f SEA**ittlSllwJ:4RjtS!lsg'liH, 

v>f *i>b noftfi^i TOttfi^fl***ft*>t*fl*ttll*Eifti-*. *rts 

m.Mm&£vu%mmm*uifXMMfa (disr3io6) K*vxmfe-rz>z.ktf-?%z 0 
^xnB^xmmm (jisiwios) £*tfc#£Kj:ijMfei-* 

[0 0 3 6] 

♦iiwwiToiMSt^ft*^*^^, nr*3fcaa**«8 o%*«s-c** t> floats 

+ M|gr>^TI±^fe*^r9^w¥«7l&<l38iftW**C:i:36**&o Sfc, 3 0 0 run- 2 1 
[0 0 3 7] 

$tz, *&m<0 I TOMMIIiRI^^D-'f>'f^^^- 2 0tt±t*io 
£ORSt>f xn-W ^7*y **»iH*IJfc£te (DIS K 7103) £tf $ *l*T1B^fc <t It 

g.lf^xn-W yf -y^7=l 0 0 ( 1.2 8 X- 1.0 6 Z) /Y 
[0 0 3 8] 
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lt3KZ)#*£ < 4 IS xn-^f >fy ^^ottli/h* SSItJiliiPt- 

s-r^>i^* 5 T^, tfc i To«tt?fl*»* i To*tt****-*-*+ni*©awtt* 

[0 0 3 9] 

I T0»ffl^^#l .0%£iBx.4jK * fcliRW-f xn-^f yf? 
* , -2 0*it*4fc, I TOM?^55"t!cra7i s /F?E^-e*i9 > # ti 4 4> M CH> 
tli^^^^^^A^fX, & itfEIH' xa--f '/f? **3& s &4 0 ££n ^AftJKo 

[0 0 4 0] 

«ff)ITOMf»(i> TU"*!3fc2» (Tv) , Hltll$ (Ts) > X 
, Wxo-^ L3W!ftJ£tf-fc <fc4Rim> 5 ±!fif£Bl*I-e&*Uf, IT 

[0 0 4 1 ] 

I TOM^lWt Lul&HHTI&J^O • 1 E*%t?*oT±IS* s 9 5-0 
S*%T?*4<, ±12 I TOMf(OlS* s -^l^^^ ITO^-C^n 

Rg(± 6 0li%T**J, 
[0 0 4 2] 

4^Sli##J^»»iO.O 2-2 5fl%, frlfe&SE^JJiO .0 0 2 5 - 3 0S*%#S 

io~8 5lt%> T^n-^fiSri^t-J-a^rttiftW^frtrMo - 5-1 0li%, 

frt!i:&5e&l 0.0 2 - 2 0Sft%7i s ii^-e^>?,o 
[0 0 4 3] 

#3&l£<7> I TOflfctt^frtfcifcli, I TOM«g^) s l 0-0-9 5 -0fi*%-C*4 I 
TO»lMMIW(tU:ti> * fctt±|B*M&ffllU"ffl#J*ffl^ , CI TOSfi 
«J££4 0.0MS%fc*«lLfci:£^ I TO^^^I¥^«^»8 0 mtfslT 

*K Hff 9 0 %^g(D 9 0 1 6 0 nnWT-e** t Lv> 0 MTOS^g 

t) s 8 0nm£jix&7K ifcttD 9 0 7?) s 1 6 0 nm£ ji £ & £ , fflB k fi# LT4 5 Nitwit 

rti«*4, #&IB<*> I T OW&^frffcfflM^ I TCWi^-M* l 0 .0 

LfcH^K i IT 0^e^(7)#^f ¥^i^S^' 8 0 nm^Tt?* >9 , D 9 0 ft 1 6 0 nmUl 
T-C**tfc*«J: Lv». 4£ % i^ITOM^Mli, gR#«4fcli£#«ifc: 

nmW.T'C^oT, Hllt9 0%ft& (D9 0) ifil 6 0 nnftTCftS t O^&tUf&^o 
[0 0 4 4] 

-**±rt^1-**lt*jW (1e.7X/3-JH4iftW) , frtfc£SeSK ITOM^fcJ: 

[0 0 4 5] 
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»i , ±ffifi"&7fcfc 4- US Effl MSU *. * i £ K J: o ti K - T'SMk-f > v * A ftfi^ £ 
[0 0 4 6] 

*^1-*«t'WIRffl^rB#J^J:o"C9fSEOftJgK:i"C*3RUT'{> #f&W?> I TOSt 

TO$bS-?<a#S»¥3W?-g#8 0nmKT-C*oT, £@9 0%8g(D9 0)**l 6 0 nm 
[0 0 4 7] 

[0 0 4 8] 

co 1 t 0 mi? 7>tk$: t^ia £ ti^L tzmmm& a^v^itcio-cis 
0 twa**** fl-ft-r & i £ * & > ft ft * itmm t mm*, t^ttsit^^o 

[0 0 4 9] 

#?>tL-S.4 , H)I<7)M'tt7i s Jl^^ti^ii:7i^^o 

[0 0 5 0] 

ZhK. ±S+HRfci3V»t\ ITOMf©«|li, lii 1 ^ 1 0 0 iwBLkOtt* 
O/umULhO I T03ttWlftismttltK:iHf$*Lftv»*tgt4* i ^fl-ftLTv»4 fc<7) 

riswittft*L, ^#taEoT!Sv»i£iti475«ftp)it&o aafl*?w»ftt 

0 writ i£-r & £ i: K j: ») £ i: § & o 

[0 0 5 1 ] 
[0 0 5 2] 
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-t ? - Mb t t# it 4 # y ^ - ^ r * ^ - A'WB"^* K Rfi $ *i* t we ft v» 
# u tf — 7 — nifrg-?& 4 o -hSB#U t*-;i'7;w3-;vfi, 

• -/u **Mb1-* II BMbl£8 0 - 9 9 . 8 'J £-^7*0 

[ 0 0 5 3] 

±WJ e-;i/7-t^-7^|ji(7)^*i3J:0 J ^*M{iRI^$tL^^o J»l3u 4ft 

^±EH3 o o ot&4o ^^1^2 o o*ire&4 fc#<9ft4-&fc-£# ? 

att**ffiT-f* - k > 3 0 0 0 £j@x.4 t^fl|^<7)fig»75 s S< ft ») > U^tWIB 
K^HH****^ < ft Jul tt^H< ft 4 £ fc *** 4 o fi^Jt^J: Lv>TE&fi 

5 0 0 > «t l)ftt L^±m±2 0 0 0-e*4 o 
[0 0 5 4] 

n -Ai/jvr^fi: k, 2 -xf-jl/yf-;i/7^7*V: K, n v'^7^7 s ' h\ n-* 
^ f- )i/7;vf t K> n -/ -^7^ F\ n-f">^7^ft; K, **A7*7'i;K 4 
TthTA-fk F, A*>X7)l'fl; K^***lf <b*t4 0 ft n - -T+frTfrT*. K> 
n -/\^->jl/7;Vfl: K\ n - W * 7 * F#i L< > #K$J£ L< fi> 

4©^f)l'7^7t KT?2fe4 0 
[0 0 5 5] 

±fe**'J e-;i/7-t LT}i> 7f-/l/7>l'7 , fc K-C7-fc*-Mb3itfc#y fcfx 

ia*#ib-fr fc* # U bf - ;u 7 -fe * - )vmm 4) iiUffl v> 4 i k 7i s "C § 4 o *HW*effl v» h fi 
4±ffi?K'; tr-^7-fc^-^#l!i07-t^-MkK^ff4 Lv»TR»i4 0%, ff* l>>± 

S(i85%t*»), «t *J«f 4 U>TBtf±6 0%> «t H/»±KI47 5%-e*4 0 

[0 0 5 6] 

±|BtflftBJfttti*, ®Mt LT»K'J tr-^7-fe^-/H»l8 ! Srffl^4*S#fcH, «K'Jlf- 
^7-tr* - 1 0 0 LT, 4 , MHffloT^J2 0-6 Ofil ITOttfi 

?0 • 1 - 3 4 L^ 0 4»MRffl¥ffljWwe#«* s 2 04*» 
JS5-C*4i:H-iai4* 1 fi:T-r4ii:* s *i9, 6 0 a«£B£ji;L4 k RlM^-/ 1 ; - K79 

yX<Dft¥mfrtfj:% <fcofci?-r4i3*:Jt:0 , *4 < , * MfflUl iSTftWoE-friO «t <9*?2 
U>TIRtt3 J: U^±BI»i6 0**gR"e*4o ITOttB^E 

-£*t5 j 0 . lfi*aS*Sj-C*4tr*j»*y h$)3l7^5H-#^ftft^-k7!> 5 &*K 3 - OS 
*SR*fi£4i:ig"«*2a$aMB;TU ^WXt^g <^otLio it^io 
[0 0 5 7] 

LT(i# H£ $ *t ft 7 ^ * U #JS&£ <t 0 s / i tt 7 ;w # 'J ±£&JR&rt**K8c 
ffl (/> t> *L4 o ±IB7 ;v * U £JIt£J3 J: ?>V ttz\±T)\>1} 'J ±MA%2: LT f±#K RSSe 3 
tit\ Wx.»f„ tr-HJ^i^ A^^Jtg^tf <b*i4 0 ±SBJfi*fllBfc 

74ffik U"Cli#HRS5E$tLt% fll/ttf, **f-/H*, ^*->A'*, ftflU 

[0 0 5 8] 

±IB7^* >JifeJSJfi*«J:0 f /4fcli7;i'* 'J±«^RJfiw4^-e<», ^3SSf[2 ~ l 6« 
^m<^7^7> 'J^JR** J:^^* 'J±^^JS^ s <t *J«f * t < , 3 &2 - 1 

[0 0 5 9] 
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fcRSSftfcn* 1 , Will*, &®-7;t**->7A, g^m^'J^A, yn^>87^->-7 

[0 0 6 0] 

^--Mftfla 1 0 OlWMLTO.O 0 lftfttf, Sf i Lv>±Rli 1 . oSftgBT^^o 
0.0 0 lfiftgMcifi-c**^ K»K#BATr||fc«itK'6'te*3!r9^ffl+MIIJiiaiR 
W«**5&*ffiT-T* it 1 .Ofift£&£jIx.&i:> «#*5Wlfc<4«jar*^it 

T8StiO .0 lfiftfflJ, «t «9 itf* U>±B!{iO . 2fittg&T-;fc&o 
[0 0 6 1 ] 

li#KlfiiE3*ff\ fllX-tf, 7i/-^^)<)(?)iLt> 2,6-Di-tert-butyl-P-cre 
sol (BHT) (££tt£ttft 1*3 7>f ^-BHTJ ) % fh5^r^- (3 

tfjtf&lSfl8j&*# i ; tr-^7*^-^#iB*»64*»^ #>; tr-^7-t?-.MgHi 1 o o 

SSSRfcftLTjJS L^TfiSttO -0 lMSB, jSFi tv>±|©(±5 .Oti^So 
[0 0 6 2] 

b 'J 7v>JMk-£$K £«fca\ ^<V7x- b&fl^l&W^tf ?>*l*o 
[0 0 6 3] 

±|B^> 7b 'J 7V-;w^k^f±#^BS5e?tL-t% «ilf, 2 -(2 *- Kn^y- 
5'->f)l/7i-)V) ^y7f'J77-JV ^-tiSJ:TinuvinP] , 2 -(2 '- 

H Kn + ->- 3 ',5 '-v- t -zTf-fry ^>7h'J77-^ [f-/<jtf>f ¥-tt 

$?:Tinuvin320] , 2 - (2 '-k + '- t - 7fJV-5 '-^f ^7xi^/)-5 

-^nn/o7f'J77-iV [fvtjy^f ¥-ttft:T1nuv1n326) % 2-(2'-HKn + y 
-3 ',5 '-y-75 )V7jl~)V) f/7h'J77-Jl/ [f-A^f-f 4'-tt$J:Tinuvin328] 

[0 0 6 4] 

-ttft:Orimassorb81] ^T^lf £>*t&o ifc, ±SE b U 7 v yJkik&%) t LT Ji#fcGS 
Se3*iT, Wx.tf, 2-C4 ,6 -->"7i-Jl/- 1 ,3 ,5- b U 7"7> - 2 ->f JU")- 5 - 

[ (^*->)U) -7x;-* Cf-^'*M +*-M:Tinuvinl577FF) f>*l 

&o IB^vyi- Hft^ tit LT(i# HISS? 2,4 -v-t 

ert-7f-;i/7x.=.;i/- 3 , 5 -v-tert- 7*fc- 4 -fc Fn^fy^y7i- b 
4f - tt ft :T1 nuvi nl20) $ tJ*^ If <b ft & 0 

[0 0 6 5] 

/wWli-C***^ «Si)D*W«Ft U>TRtt#'J tT=.^74r^->HMi 1 0 Oli»:M 
LTO-0 lfi»S5> ±Hli5 .OUST**, 0-0 1 Mgfcfeiif-?** , Stftlftift 

[0 0 6 6] 
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[0 0 6 7 ] 

o I T0$llfrft$£> I TOIIUt?©*ft*WJIIlofcBlfcfc* J: 9 

±e«h x is ct v& g e 15 c t sa ^-r 4 + n ttffl *r ss*u * 1 v / 1 tz \t mwM £ in *. r a 

[0 0 6 8] 

-Cffl^£>tt4 0 #7;*. £ LTfi, ft*MSl(ftJR:<r?** ^)7A*7X, 

T9 0 0 ~ 1 3 0 0 nra©^afeJE|BJ«M*^TM** f 6 5 %ftTt^^Mtt**7^ £ 
[0 0 6 9] 

#3&9§0±ffi4 , MK>fl:^ L^-toW?*^ 8£l¥0 -7 6 » 4" ffl (H * J? S 2 .5tmi(7)^ 
>; 7#7;Ur$*^/i$J££ftTKi3^"C, J1&&0 . lMHz~2 6 .5 GHzfciStt 

*m««^-^ Kttffij&n 0 d B xa* l . 0 %JslT\ iSWt&Wtfl 0 

±, 3 0 0 -210 QxW$&%&^<OBl8&W^Uft&W<D% 0%ttTt*oT 
, Rlt-T xo->f >7*y 1 2 W±T2b») n Ut L < (i- 1 0^±^ J: >)ff $ L < 

(±- 8&±0&M®ct4£#-r4 <{>0-C**o 
[0 0 7 0 ] 

^o « £ 1" 4 - «h * f T § 4 o 
[0 0 7 1 ] 

#3§BJ3<0±fE4 , KIII&^ L&fo-ttfJXO^J X»i 1 .0%JSlTT*4 o 1 . 0 96*jix. 
[0 0 7 2] 

7 0 fc, ffH)H^V'>L^fe^**7^<7)^^tt75 5 *ffl±^^i:^ l 9> ^Mffl 

[0 0 7 3] 

*$&9§<&±fE4 , HIRfcv> L£-fc>-£#?*{^ 8£MJ*3 0 0- 2 1 0 OnrrrCOHltM 
^TTOiftM^O 8 0%felT-e*4 o ^T1S*Sia$©8 0%£j@x_4^ + HHR4v>L 

[0 0 7 4] 

Iff* L< H- 1 0J*Lh> «fc i)jaF4 t< li- 8^±T~&4 0 £*Ui, I T OMf C 

*«\ i^-i mm • iwi-t>wi<7)^> i Toubtt^^Hkffojfciift^jMR^ 
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TV>* 0 lot, 9* <7>R|t>f ->f yfy 1 2 JsJUbWS 

[0 0 7 5 1 

3 4 5 Jfcfc *> 0S<7)R|ti|lJ5g^il7i s 2 4 L< *i 2 0 

5*- h l/;^t**7^<7)Ilti5Ei$:1^7 7 l^Xt L, ^<7> 1^ 7 r V y 7, £^ LSI 
[0 0 7 6 ] 

ill*. «K-7»ft4>S>*A|^?<&#tM4fc«*U ajK*o»fC*fc» 

[0 0 7 7 ] 



[0 0 7 8 ] 

( T ) ITOSS^ 

a (^m) =6/( p xb) Ca : ¥^fiS> ? : *Jt*> B : Jfc^ffifc (mVg) ] 

[0 0 7 9 ] 

3>#^ H B a (99.9999%) -effiiEU ffi^(hkl)H^T* tf- 9 3&>5>BiWPH£*ffi U ft 
[0 0 8 0] 

(-7) ITOM^KOTviS^'Ts 

ft&g irnmify^-t^^XfitzWMm I TOlKK^ftft (0-7S*%) Srfflv^ 
StZfrftifbrnt ( H £«ft3rttftU-4000) t:J:oT 3 0 0 ~210 0 nm<7)jiii^£il)5E L 
, H*I*&te R 3106) |:^oT, 3 8 0 - 7 8 0 nn<&Tirffi:3feaSM<Tv)i5 J: V 3 
0 0 - 2 1 0 0 rmo U tt (Js^Z^i lb ti 0 
[0 0 8 1 ] 

(x) 1 TO»H*4HWfcG>Rlt-f xa--f y?v97s 

U B*I*Sl* (3ISK7103) ^ftttS^xn-^ yf^^^ 

(DIS K 7105) fc^J&L-CWXfciHSELfco 
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[0 0 8 2] 

S*«SH»i— 9 Oft- 9 0tfii5, *<&Rat3fc5Nf«>9 ^> 0SESr3l*t LT*i«)fc. I 

ftilik : i 2 v, 5 ow, : Eit«iJ5e> 

gTfegf&ft : SENsmvrrv add : 999, high volt add : 9 9 9 

W IT Ojm?frmi*e> I T OfctfrfOttff 

BttHSv^f ^Df7'^UP AfiJR5"*fW-*fflv> % I T 09Kf^S^ ! 10li% 
[0 0 8 31 

(?) ^W5^^)Tv^J:^Ts 

ilSM^ft ( 0 i^mtt^U-4000) S-fflVS ^«7^<7)3 0 0 - 2 1 0 Onm 
OMspfcSOfeU H#I*!Ste (DIS R 3106 mJfyzmvMi&m • RSt* • felt* • 
HMMMWWlttjdfrfel ) fc&oT\ 3 8 0 - 7 8 0nmoim3fc2ift$av), *3 J: 3 
0 0 - 2 1 0 0 nm<7) B 31$ CTs) £ „ 
[0 0 8 4] 

g fEfrftftjgft ( B fflRfftJrttl&lWOOO) 3 8 0 - 7 8 0 nmeD Kit* * fl 5e 

L, B#IH$f& (DISK 7103) fc**l/CR»>fxn--f >T? ? Z*&&LtZo 
(3) 5 .X O X 

^M#77t:ov>t, jgfl-^fflStit (II1MS) ^ffl^, B*II» (DISK 
7105) K^mLX^J X*m%.Ltzo 
[0 0 8 5] 

(-9-) ^Mf7^^)lfity-* K14(A dB) 

KEc^iftfls (fom^nm®.^ - ^ m^wm tact, 0.1-1 omhz^hos 

• **tt£IE«Lfco 2-26 .5aHzof6H<DRSt»*ffi(dB)H, 

ffl<7) lt«7>ftPdi:t>'7'JV6 0 0mnfc£;£T\ lil^Sf ^?>«i«^^^ 

[0 0 8 6] 

lij^ftftjgft (tt±fe^ttfiCP-200) 7fc?lK^n>7*>7>:/£'f£fflU Alt 

3 4 5*fc*tt*R#:J^**WfcLfc. £ft$£fflfi-9 0Jt~9 0Kt*D, *<*>Rlt 
*0**3t*fc LXt&tio I T0»S^£#^Lftv>'t J Mlit£2&^ 'J 7 

«5tJK : 12V, 5 ow, i»J£a§t : Elt$J£> 
£3fc3£ : ftffrf-ifte^ a : 2 

SiSfcSMfefl 1 : SENSmVTTY ADD : 9 9 9 , HIGH VOLT ADD : 9 9 9 
[0 0 8 7] 

(X) + MI^I T0»«?^)Mttl 
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h-A£fflv>T*Mfc<&i!Sfi-£ftS&U z <0l&W ! rii&&2Ltt-U1*M 0™ 
x B:SSMt#T : l ; ±§£H-7100FAll) £ffiV>T, 3 /<fliX4 //mftieBil&X 2 0 0 0 0ftO4&$K 
i*LT»«Lfc, l«KT«£Lt\ ±tB*H + K*4£ I T OaUStf 1 *) 

^gJdU flbK^OftfcftvigfcJfcofco ±flB*MMtlll + fc#«Ei-*tt*ftl 0 Onm 

J^±^»Si L ^^**, JftfBfflSIl 2 ^rf-CBfe-rSifcHJ: »9> 1 /£ nf £ »J (Dffi^m 1 

[0 0 8 8] 

^A*7^t - 1 8 ± 0 .6r<*>fi9£fc 1 6B#KfefiLTpgL> iflfcSfflWO -4 5kg 
(7)A^-T*fbtA'7^ 6 nmttT H 4 £ if 9 7. tifftfrSI « L 

Milt LTSLfco + MR<&^*?*#?;Mw#T*«^:&tt, > * Mi*) 5 3 ~ 6 
1 1 
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(54) TIN-DOPED INDIUM OXIDE PARTICULATE DISPERSION AND ITS PRODUCTION 
METHOD; GLASS LAMINATE INTERLAYER USING THE DISPERSION AND HAVING HEAT 
RAY SHIELDING PROPERTY; AND GLASS LAMINATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a tin-doped indium oxide (ITO) particulate dispersion 
excellent in the dispersibility of an ITO particulate and capable of yielding a highly 
transparent heat-shielding glass laminate; a glass laminate interlayer containing the ITO 
particulate; and a glass laminate. 

SOLUTION: The tin-doped indium oxide particulate dispersion is characterized by the 
following: the measured reflection value of the dispersion at 0 degree is 30 or less in the 
reflection light distribution at an incident angle of 45 degree by reflection measurement with 
a goniophotometer; the dispersion contains a tin-doped indium oxide particulate, a plasticizer 
for an interlayer, an organic solvent mainly comprising an alcohol, and a dispersion stabilizer; 
and under measuring conditions with a tin-doped indium oxide particulate concentration of 
0.7 wt.% and an optical path length of a glass cell of 1 mm, the visible light transmittance is 
80% or higher, the insolation transmittance in a wavelength range of 300-2,100 nm is 3/4 or 
lower of the visible light transmittance, the haze value is 1 .0% or lower, and the reflection 
yellow index is -20 or higher. The glass laminate interlayer uses the tin-doped indium oxide 
particulate dispersion. The glass laminate uses the glass laminate interlayer. 
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* NOTICES * 

* 

JPO and MCtPI are not rosponsibla for any 
destages caused by tht ust of this translation. 

I .This document has boon translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3 In the drawings, any words are not translated. 



CLAIMS 



(Claim's)] 
[Claim I] 

A tin dope indium oxide particle, the plasticixer for interlay era. the organic solvent that uses 
alcohols as a principal component And contain a distributed stabilizer and it sets under 0.7 % 
of the weight of tin dope indium oxide particle concentre lion, and the Moasurini condition of 
1mm of optical path lengths of a glass ceil. Tin dope indium oxide particle dispersion liquid 
characterized by for the solar radiation permeability of the wavelength held whose light 
permeabiBty is 80% or more end 300nm - 2100nm being 3/4 or less [ of tight permeability ]. for 
Hayes bong 1.0% or less, and a reflective yellow index being -20 or more. 
[Claim 2] 

Tn dope indium oxide particle dispersion liquid characterized by the reflective measured vokie 
of 0 umes being 30 or less among the reflected Hght distribution in 4S incident angles by the 
reflective measurement by the deflection photometer in the bottom of the Measuring 
condition of (mm of optical path lengths of a glass cell while it replaces with a reflective 
yeOow index being -20 or more or a reflective yellow index is -20 or more in the tin dope 
ndium oxide particle dispersion liquid of claim I. 
[Claim 3] 

Tn dope indium oxide particle dispersion liquid indicatod they to be [ arty of claim I which is 
at least one sort chosen from the group which the plasticizer for interlayers becomes from a 
dihexyl horse mackerel peat triethylene gtycohC 2-ethylhoxanoete. tetreethylene gtyeoHG 2- 
ethynexanoate. triethylene glycol di-2-ethyi butyrate. tetraethylone gtycoWS 2 -ethyl 
butyrato. totraethylene grycol-G heptanoeto. and triethylene gtycor-G heptanoate. or claim 
21. 

[Claim 4] 

Tin dope indium oxide particle dispersion liquid indicated they to be [ any from claim 1 which 
is at least one sort chosen from the group which alcohols become from a methanol, ethanol, 
propanol. isopropanol. n-butanol, isobutanol. a sec-butanol, a tert-butanol. lauryl alcohol, 
diacetone alcohol, a cyclohexanol. ethylene glycol, a di ethylene glycol, and triethylene glycol 
to claim 3 ]. 
[Claim 5] 

Tn dope indium oxide particle dispersion liquid indicated they to be [ any from claim I which 
is the compound which has at least one sort of atoms chosen from the group which a 
distnouted stabaizer becomes from nitrogen. Lynn, and a chalcogen system atom group to 
claim 4 ]. 
[Claim 6] 

Tin dope indium oxide particle dispersion liquid whose distributed stabilizer of claim 5 is at 
least one sort chosen from the group which it becomes from a sulfate system compound, a 
phosphoric ester system compound, a ricinoleic acid, the Pori ricinoleic acid, pofycarboxylic 
acid, a polyhydric-olcohol mold surface active agent, polyvinyl alcohol, and a polyvinyl butyral. 
[Claim 7] 

Tn dope indium oxide particle dispersion liquid indicated they to be [ any from claim 1 which 
is at least one sort chosen from the group which a distributed stabilizer becomes from a 



chelate, an inorganic acid, and an organic acid to claim 6 ). 
[ClaimS] 

Tn dope indum oxide particle dispersion liquid indicated they to be ( any from claim 1 which 
eontaro three components of a phosphoric ester system compound, an organic acid, and a 
chelate as a distributed stebiKxer to claim 7 ]. 
[Claim 9] 

0.1 - 95 % of the weight of concentration of a tin dope indium oxide particle. I - 99.9 % of the 
weight of contents of the plasticizer for interlayers. 0.02 - 25 % of the weight of contents of 
the organic solvent which uses alcohols as a principal component, tin dope indium oxide 
particle dispersion liquid indicated they to be [ any from claim 1 which is 0.0025 - 30 % of the 
weight of distributed stabilizers to claim 8 ]. 
[Claim 10] 

TVi dope indium oxide particle dispersion liquid indicated they to be [ any from claim I which 
it comes to dilute with the plasticizer for interlayers which contains a tin dope indium oxide 
particle, the plasticizer for interlayers. the organic solvent that uses alcohols as a principal 
component and a distributed stabilizer, and contains the organic solvent and/, or the 
tfstnoutod stabilizer which uses as 0»e plasticizer for interlayers that whose concentration of 
a tin dope ndium oxide particle is 0.1 % of the weight - 95 % of the weight and uses alcohols 
as a principal component to claim 9 J 
[Claim II] 

When the concentration of a tin dope incfium oxide particle dilutes what is 10.0 % of the weight 
or more and makes tin dope indium oxide particle concentration 10.0 % of the weight Or when 
the concentration of a tin dope indium oxide particle dilutes what is 40.0 % of the weight or 
more and makes un dope indium oxide particle concentration 40.0 % of the weight Tn dope 
ndium oxide particle dispersion liquid indicated they to be [ any from claim 1 whose 90% 
particlo size (090) of accumulation the volume mean particle diameter of a tin dope indium 
oxide particle is 80nm or less, and is 160nm or less to claim 10 ]. 
[Clam 12] 

Tn dope indium oxide particle dispersion liquid indicated they to bo [ any from claim 1 whose 
primary mean particle diameter of a tin dope indium oxide particle is 0.2 micrometers or less 
to claim 1 1 ]. 
[Ctaan 13] 

Tn dope indium oxide particle dispersion liquid indicated they to be [ any from claim 1 whose 
lattice constant of a tin dope indium oxide particle crystal is 10.1 1-10.I8A to claim 12 ]. 
[Claim 14] 

The manufacture approach of the tin dope indium oxide particle dispersion liquid 
characterized by being the approach of manufacturing the tin dope indium oxide particle 
dispersion liquid indicatod they to be [ any from claim 1 to claim 13 ]. mixing the organic 
solvent which uses alcohols as a principal component a distributed stabilizer, a tin dope 
indium oxide particle, and the plasticizer for interlayers. and distributing a tin dope indium 
oxide particle. 
[Claim 15] 

The manufacture approach ndicated to claim 1 4 which prepares the organic solvent which 
uses alcohols as a principal component a distrfcuted stabilizer, and the mixed liquor 
containing a tin dope indium oxide particle, mixes this mixed fiquor and the plasticizer for 
interlayers. and is made into tin dope indium oxide particle dispersion liquid. 
[Claim 16] 

The manufacture approach indicated to claim 1 5 which the organic solvent which uses 
alcohols as a principal component a distributed stabilizer, and the mixed liquor containing a 
tin dope ndium oxide particle are prepared [ claim ]. and this mixed Bquor is added [ claim ] to 
the plasticizer for interlayers. or the plasticizer for interlayers is added { claim ] to this mixed 
bquor. and distributes a tin dope indium oxide particle. 
[Claim 17] 

The manufacture approach indicated they to be { any of claim 1 5 using what contains the 
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organic solvent or distributed stabilizer which uses alcohols as a principal component as a 
plasticizer for interlayers. or claim 16 ). 
[Claim 18) 

It is the interiayer for heat ray electric shielding glass laminates formed with the resin 
constituent which comes to mix tho tin dope indium oxide particle dispersion liquid indicated 
they to be ( any from claim I to claim 13 ]. and resin. In the bottom of the Measuring 
condition which put the interiayer of 0.76mm of this thickness between clear glass with a 
thickness of 2.5mm The electromagnetic wave shielding ability in the frequency of 0.1 MHz ~ 
26.5GHz 10dB or less. The interiayer for glass laminates characterized by for the solar 
radiation permeability in the wavelength field whose Hayes is t.0% or less, and whose light 
permeability is 70% or more and 300-2 1 OOnm being 80% or less of light permeability, and a 
reflective yellow index being - 1 2 or more. 
(Claim 19] 

The interiayer for glass laminates characterized by the reflective measured value of zero 
being 25 or less among the reflected light distribution in 45 incident angles by the reflective 
measurement by the deflection photometer while it replaces with a reflective yellow index 
being -12 or more or a reflective yellow index is -12 or more in the interiayer for glass 
laminates of claim 18. 
[Claim 20] 

The interiayer for glass laminates indicated to the pofyvinyl-acetal resin 100 weight section 
they to be [ any of claim 18 containing the plasticizer 20 for interlayers - 60 weight sections, 
and the tin dope indium oxide particle 0.1-3 weight sections, or claim 19 ]. 
[Claim 21] 

The interiayer for glass ia-ninates of claim 20 whose polyvinyl- a cota I resin is polyvinyl butyral 
resin 

[Claim 22] 

The interiayer for ilass laminates which the resin constituent which comes to mix tin dope 
indium oxide particle dispersion liquid and resin indicates as an adhesive strength regulator 
further they to be [ any from claim 18 containing an alkali-metal salt and/or an alkaline- , 
earth-metal sait to c'aim 21 ]. 
[Claim 23] 

A tin dope neEum oxid<: particle «S an interiayer for glass laminates indicated they to be [ anv 
from claim IB currently distributed that mean particle diameter is BOnm or less, and the rate 
of a partic l e with a particle size of lOOnrn or more is two or less / per piece /micrometer / to 
claim 22 ]. 
[Claim 24] 

The glass laminate characterized by coming to use the interiayer for glass laminates indicated 
they to be [ any from claim 1 8 to claim 23 ]. 
[Claim 25] 

The glass tuminate ~ith which electromagnetic wave shielding ability [ in / it is the glass 
laminate inoicatt H to claim 24. and / the frequency of 0.1MHz - 26.5GHz ] is characterized by 
IOdB or less a-* Hayes having the heat ray electric shielding nature whoso reflective yellow 
index the «otar r-idiauon permeability in the wavelength field 1.0% or less and whose light 
oermeability are 70% or more and 300-2 1 OOnm is 80% or less of light permeability, and is -12 
or more. 
[Claim 26] 

The glass laminate characterized by the reflective measured value of 0 times being 25 or less 
among the reflected light distribution in 45 incident angles by the reflective measurement by 
the deflection photometer while it replaces with a reflective yellow index being -12 or more or 
a reflective yellow index is - 12 or more in the glass laminate of claim 25. 
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• NOTICES ♦ 

JPG and NCIPI arc not responsible for any 
dsugas caused by the use of this translation. 

1. This document has boon translated by computer. So the translation may not reflect the 
original precisely. 

2. **** show* the word which can not be translated. 

3. B1 the drawings, any words are not translated. 
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[Detailed Description of the Invention] 
(Field of the Invention] 
(0001 J 

This invention relates to the manufacture approach of the tin dope indium oxide particle 
dispersion liquid which can be used for manufacture of the interlayer for (lass laminates, and 
its dispersion liquid and tho interlayer for glass laminates which has heat ray electric shielding 
nature, and its glass laminate. 
[Background of the Invention] 
[0002] 

Generally, tho gtats laminate has the structure which the interlayer for glass laminates (only 
henceforth an interlayer) which consists of polyvinyl-ocetal resin, such as polyvinyl butyral 
resin plasticizod with tho plasticizer. was mado to intervene, and was made to unify between 
the glass of » par at least. The glass laminate of such structure has that the fragment of 
glass disperses [ little ]. even if it damages in response to an external impact, and since it is 
safe, it is widely used as windowpanes. such as cars, such as an automobile, aircraft, and a 
building, etc. 
[0003] 

However, conventionally, although the glass laminate using such an interlayer was excellent in 
safety, it had the trouble of being inferior to thermal insulation nature. Generally, although the 
amount of energy is as small as about 10% as compared with ultraviolet rays, once a thermal 
operation is large and is absorbed by the matter, since the infrared radiation 780nm or more 
with wavelength longer than tho light is emitted as heat and brings about a temperature rise, it 
is called the heat ray. The glass laminate which can cover this heat ray effectively is called 
for. For examplo. if it enables it to intercept tho big infrared radiation of a thermal operation 
among the beams of light which carry out incidence from the windshield and side glass of on 
automobile, thermal insulation nature increases and the temperature rise of the automatic 
section in the car can be suppressed. As an inclination in recent years, the glass opening 
aspect product in an automobile etc. is increasing, thermal insulation nature of a glass 
laminate is made high and the neod of giving a heat ray cut function to glass opening is 
increasing 
[0004] 

As a glass laminate which raised thermal insulation nature, tho plasticizer which distributed 
the tin dope indium oxido particle (henceforth an (TO particle) is added to transparence resin, 
and tho glass laminate using the interlayer which consists of this transparence resin is known 
(patent reference 1 ). As this interlayer for glass laminates, the particle size of an fTO particle 
is limited to 0. 1 micrometers or less so that transparency may not bo spoiled, tho ITO particle 
dispersion liquid which made the dt-2-ethythexyl phthalate of a plasticizer mix and distnbute 
this ITO particle with an anion system surface active agent are prepared, and what scoured 
these dispersion liquid to polyvinyl butyral resin, and fitm-ized them to it is indicated. 
(0005] 

Moreover, what mixed an fTO particle, higher-fatty-acid ester, and tho dispersion liquid 
containing a plasticizer to resin as an interlayer constituent for glass laminates which has 
thermal insulation naU*-e is known (patent reference 2). In this interlayer constituent « order 



to raise the (SspersfcSty of an ITO particle, higher-fatty-acid ester, such as poly glyceryl fatty 

acid aster, is added to dispersion liquid. 

[0008] 

Howev er , oven when the conventional interlayer constituent for glass laminates or the fTO 
particle dispersion liquid used for this interlayer constituent has tho same hate which is the 
index of transparency, if they gives an include angle, they wffl become cloudy, and has that 
transparency is bad. Moreover, when distributing an ITO particle to a plasticizer and the 
common dispersant was used there was a problem which says that adjustment of the 
adhesive strength of tho giass of a glass laminate and the interface of an interlayer is difficult. 
Moreover. contrelSng fluctuation of tho adhesive strength between the glass by water content 
change of an interlayer and an interlayer also has the problem of becoming difficult 
Furthermore, when ITO particle dispersion Squid were diluted with the plasticizer for 
interiayers. the phenomenon of the so-called solvent shock which distribution of an (TO 
particle coQapaea and becomes floe was caused, and there wero problems, such as becoming 
the cause of reducing transparency. 
[0007] 

what, on the other hand, added the Methylene glycor-G 2-hexanoate (3GO) of a plasticizer in 

tho Squid which mado phtyphosphato and an acetyfacetone distribute an ITO particle (patent 

reference 3). and this — further — what added 2-ethyfrvexanoic acid (patent reference 4) is 

known. However, since alcohols aro not contained, hydrophobiehy is high, for this roason k an 

rTO particle cannot get used to liquid easily, and each of these constituents has faults, such 

as a fitting and a cone, in a solvent shock. Moreover, there is also • fault that fluctuation of 

the property of the dispersion liquid by tho class of interlayer plasticizer is largo. 

(Patent reference I] JP.304088t.B 

[Patent reference 2] JP.200 1-233643.A 

[Patent reference 3] JP.2002-2935B3.A 

[Patent reference 4] JP.200 1-30 228 SA 

[Description of tho Invention] 

[Probtom(s) to be Solved by tho Invention] 

[0008] 

While this invention solves tho conventional above-mentioned problem about the interlayer 
using the ITO particle dispersion liquid which have heat ray electric shielding nature thru/ or 
these dispersion liquid etc. and making a haze below into constant value The reflective yellow 
index (YD which makes an index reflective measured value in deflection photometry, or has 
tho above-mentioned reflective measured value and correlation is mado into an index. By 
controlling these values in the fixed range. fTO particle dispersion liquid excellent in 
transparency and heat cutoff nature are offered, and the interlayer which mixed the above- 
mentioned ITO particle dispersion liquid, and the heat ray electric shielding nature glass 
laminate using this interlayer are offered. 
[0009] 

Furthermore, this invention makes adjustment of adhesive strength easy with the combination 
of a distributed stabilizer, is excellent in tho dispersibility of an ITO particle, and has the 
advantage of being easy to control fluctuation of the bond strength of the glass by water 
content change of an interlayer. and an interlayer interface, and offers the interlayer which 
mixed tho ITO particle dispersion liquid which cannot produce a solvent shock further easily, 
and these (TO particle dispersion liquid, and tho heat ray electric shielding nature glass 
laminate using this interlayer. 
[Means for Solving the Problem] 
[0010] 

This invention relates to the following tin dope indium oxide particle dispersion liquid and its 
manufacture approach 

(1) A tin dope indium oxide particle, the plasticizer for interiayers, the organic solvent that 
uses alcohols as a principal component And contain a distributed stabilizer and it sots under 
0.7 % of the weight of tin dope indium oxide particle concentration, and the Measuring 
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condition of 1mm of optical path lengths of a glass cell. Tin dope indium oxide particle 
dispersion liquid characterized by for the solar radiation permeability of the wavelength field 
whose light permeability is 80% or more and 300nm - 2100nm being 3/4 or less ( of light 
permeability 1 for Hayes being 1 .0% or loss, and a reflective yellow index being -20 or more. 

(2) Tin dope indium oxide particle dispersion liquid characterized by the reflective measured 
value of 0 times being 30 or less among the reflected light distribution in 45 incident angles by 
the reflective measurement by the deflection photometer in tho bottom of the Measuring 
condition of 1mm of optical path lengths of a glass ceR while it replaces with a reflective 
yellow index being -20 or more or a reflective yellow index is -20 or more in the tin dope 
indium oxide particle dispersion liquid of the above (1). 

(3) Tin dope indium oxide particle dispersion liquid indicated they to be [ any of tho above (1) 
which is at least one sort chosen from the group which the plasticizer for interiayers becomes 
from a daSexyl horse mackerel peat triethylene glycor-G 2-ethylhexanoate. tetraethyleno 
glycor-G 2-ethylhexanoate. triethylene glycol dr-2-ethyl butyrate. tetraethylene gtycol-G 2- 
etftyi butyrate. tetraethylene glycol-G heptanoate. and triethylene glycol-G heptanoate. or the 
above (2) ]. 

(4) Tin dope jidium oxide particle dispersion liquid indicated they to be [ any from the above 
(1) which is at least one sort chosen from the group which alcohols become from a methanol, 
ethanol. propanol. isopropanol, n-butanol. isobutanol. a sec-butanol. a tert-butanol. lauryl 
alcohol, diacetone alcohol, a cyclohexanol ethylene glycol, a diethytene glycol, and triethylene 
glycol to the above (3) ] 

(5) Tin dope indium oxide particle dispersion liquid indicated they to be [ any from the above 
(I) which is the compound which has at least one sort of atoms chosen from the group which 
a distnbuted stabilizer becomes from nitrogen. Lynn, and a chalcogen system atom group to 
the above (4) ]. 

(6) Tin dope indium oxide particle dispersion liquid whose distributed stabilizer of the above 
(5) is at least one sort chosen from the group which it becomes from a sulfate system 
compound, a phosphoric ester system compound, a ricinoleic acid, tho Pori ricinoleic acid, 
polycarboxylic acid, a pofybydric -alcohol mold surface active agent, polyvinyl alcohol, and a 
polyvinyl butyral. 

(7) Tin dope indium oxide particle dispersion liquid indicated they to be ( any from the above 
(1) which is at least one sort chosen from the group which a distributed stabilizer becomes ■ 
from a chelate, an inorganic acid, and an organic acid to the above (6) ]. 

(8) Tin dope indium oxide particle dispersion liquid indicated they to be [ any from the above 
(1) which contains three components of a phosphoric ester system compound, an organic 
acid, and a chelate as a distributed stabilizer to the above (7) ]. 

(9) 0.1 - 95 % of the weight of concentration of an (TO particle. 1 - 99.9 % of the weight of 
contents of the plasticizer for interiayers. 0.02 - 25 % of the weight of contents of the organic 
solvent which uses alcohols as a principal component tin dope indium oxide particle 
dispersion liquid indicated they to be [ any from the above (1) which is 0.0025 - 30 % of the 
weight of distributed stabilizers to the above (8) }. 

[001 1] 

(10) Tin dope indium-oxide parade dispersion liquid indicated they to be [ any from the above 
(1) which it comes to dilute with the plasticizer for interiayers which contains a tin dope 
indium-oxide particle, the plasticizer for interiayers. the organic solvent that uses alcohols as 
a principal component and a distributed stabilizer, and contains the organic solvent and/ . or 
tho distributed stabilizer which uses as the plasticizer for interiayers that whose 
concentration of a tin dope indium oxido particle is 0.1 % of the weight - 95 % of the weight, 
and uses alcohols as a principal component to the above (9) ]. 

(11) When the concentration of a tin dope indium oxide particle dilutes what is 100 % of the 
weight or more and makes tin dope indium oxide particle concentration 1 0.0 % of the weight 
Or when the concentration of a tin dope indium oxide particle dilutes what is 40.0 % of the 
weight or more and makes tin dope indium oxide particle concentration 40 0 % of the weight 
Tin dope indium oxide particle dispersion liquid indicated they to be ( any from the above (1) 



whose 90% particle size (D90) of accumulation the volume mean particle diameter of a tin 
dope indium oxide particle is 80nm or less, and is 1 60nm or less to the above (10) ]. 

(12) Tin dope indium oxide particle dispersion liquid indicated they to be [ any from the above 
(1) whose primary mean particle diameter of a tin dope indium oxide particle is 0.2 
micrometers or less to the above (It)]. 

(13) Tin dope indium oxide particle dispersion Squid indicated they to be [ any from the above 
(I) whose lattice constant of a tin dope indium oxide particle crystal is 10.1 1 -10.1 6A to the 
above (12) ]. 

[0012] 

(14) The manufacture approach of the tin dope indium oxide particle dispersion liquid 
characterized by being the approach of manufacturing the tin dope indium oxide particle 
dispersion liquid indicated they to be ( any from the above (1) to the above (13) ]. mixing the 
organic solvent which uses alcohols as a principal component a distributed stabilizer, a tin 
dope indium oxide particle, and the plasticizer for interiayers. and distributing a tin dope 
indium oxide particle. 

(15) The manufacture approach indicated to the above (14) which prepares the organic 
solvent which uses alcohols as a principal component a distributed stabilizer, and the mixed 
liquor containing a tin dope indium oxide particle, mixes this mixed liquor and the plasticizer 
for interiayers. and is made into tin dope indium oxide particle dispersion liquid. 

(16) the mixed Bquor containing the organic solvent which uses alcohols as a principal 
co mponent a distributed stabilizer, and a tin dope indium oxide particle — preparing — this 
mixed liquor — tho plasticizer for interiayers — in addition — or this mixed liquor — the 
plasticizer for interiayers — in addition, the manufacture approach indicated to the above (15) 
which distributes a tin dope indium oxide particle. 

(17) The manufacture approach indicated they to be [ any of the above (15) using what 
contains the organic solvent or distributed stabilizer which uses alcohols as a principal 
component as a plasticizer for interiayers. or the above (1 6) ]. 

[0013] 

Moreover, this invention relates to tho interlayer for glass laminates which has the following 
heat ray electric shielding nature, and its glass laminate. 

(18) It is the interlayer for heat ray electric shielding glass laminates formed with the resin 
constituent which comes to mix the tin dope indium oxide particle dispersion Squid indicated 
they to be [ any from the above (1) to the above (13) ], and resin. In the bottom of the 
Measuring condition which put tho interlayer of 0.78mm of this thickness between clear glass 
with a thickness of 2.5mm The electromagnetic wave shielding ability in the frequency of 
0.1MHz - 26.5GHz lOdB or less, The interlayer for glass laminates characterized by for the 
solar radiation permeability in the wavelength held whose Hayes is 1.0% or less, and whose 
Eght permeability is 70% or more and 30O-2IO0nm being 60% or less of light permeability, and a 
reflective yellow index being - 1 2 or more. 

(19) The interlayer for glass laminates characterized by the reflective measured vakio of 0 
times being 25 or less among the reflected light distribution in 45 incident angles by the 
reflective measurement by the deflection photometer while it replaces with a reflective yellow 
index being -12 or more or a reflective yellow index is -12 or more in the interlayer for glass 
laminates of the above (1 B).. 

(20) The interlayer for glass laminates indicated to the poryvinyt-acetal resin 100 weight 
section they to be [ any of the above (18) containing the plasticizer 20 for interiayers - 60 
weight sections, and the tin dopo indium oxide particle 0.1-3 weight sections, or the above 
(19) ]. 

(21) The interlayer for heat ray electric shielding glass laminates of the above (20) whose 
poryvinyt-acetal resin is polyvinyl butyral resin. 

(22) The interlayer for glass laminates which the resin constituent which comes to mix tin 
dope indium oxide particle dispersion liquid and resin indicates as an adhesive strength 
regulator further they to be [ any from the above (IB) containing an alkali-metal salt and/or 
an alkaline-earth-metal salt to the above (21) ]. 
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(23) A tin dope indium oxide particle is an interUyer for glass laminates indicated they to be 
J any from the above (18) currently distributed that mean particle diameter is BOnm or less, 
and the rate of a particle with a particle size of lOOnm or more is two or less / per 
piece/micrometer / to the above (22) ]. 

[0014] 

(24) The (lass laminate characterized by coming to use the inteHayer for glass laminates 
indicated they to be ( any from the above (18) to the above (23) ). 

(25) The glass laminate with which electromagnetic wave shielding ability ( in / it is **** glass 
indicated above (24). »nd / the frequency of 0, t MHz - 26.5GHz ) is characterized by IQdB or 
less and Hayes having the heat ray electric shielding nature whoso reflective yeOow index the 
solar radiation permeability in the wavelength Held 1.0% or less and whose light permeability 
are 70% or more and 30O~2 lOOnm is 80% or less of tight permeability, and is - 12 or more. 

(26) The glass laminate characterized by the reflective measured value of 0 times being 25 or 
less among the reflected light distribution in 45 incident angles by the reflective measurement 
by the deflection photometer while it replaces with a reflective yellow index being - 12 or more 
or a reflective yellow index is -12 or more in the (lass laminate of the above (25). 

(0015] 

Hereafter, this invention is explained concretely. 

The tin dope indium oxide particle dispersion liquid of this invention A tin dope indium oxide 
particle, the plasticizer for inteHayers. the organic solvent that uses alcohols as a principal 
component (It also being hereafter called an alcoholic solvent) and the tin dope indium oxide 
particle dispersion liquid containing a distributed stabilizer Are (also calling it (TO particle 
dispersion liquid hereafter), and it sets under 0.7 % of the weight of tin dope indium oxide 
particle concentration, and the Measuring condition of 1mm of optical path lengths of a glass 
cell 3/4 or less [ of light permeability } and Hayes are characterized by a reflective yellow 
index being -20 or more by the solar radiation permeability of the wavelength field whose light 
permeability is 80% or more and 300nm - 2100nm 1.0% or less. 
[0016] 

Moreover, the (TO particle dispersion liquid of this invention are replaced with the above- 
mentioned reflective yellow index being -20 or more, or they are characterized by the 
reflective measured value of 0 times being 30 or less among the reflected light distribution in 
45 incident angles by the reflective measurement by the deflection photometer while a 
reflective yellow index is -20 or more. 
[0017] 

As for the above-mentioned (TO particle, it is desirable that primary mean particle diameter is 
0.2 micrometers or less. When primary mean particle diameter exceeds 0.2 micrometers. 
Hayes of the interlayer obtained, as a result a glass laminate may get worse, or nebula by 
dispersion of the visible ray by the (TO particle may arise. It is 0. 1 micrometers or less more 
preferably, and is 0.08 micrometers or less stiP more preferably. Moreover, as for the above- 
mentioned (TO particle, what is within the limits whose lattice constant of the crystal is 
1 0.1 1 A - 10.I6A is desirable. When out of range, this thing [ that sufficient heat ray cut 
effectiveness is not acquired ] exists. 
[0018] 

The method of manufacturing the above-mentioned (TO particle is not limited. For example, 
the method of manufacturing an 1TO particle etc. is mentioned by carrying out heating baking 
in the nitrogen from which alkali was made for the water solution containing the aqueous salt 
of indium chloride and a small amount of chlorination tin to react, coprecipitation of the 
hydroxide of an indium and tin was carried out and oxygen was removed by using this 
coprecipitate as a raw material, and making it change into an oxide. 
[0019] 

In the (TO particle dispersion liquid of this invention, the above-mentioned plasticizer for 
inteHayers has a rote of a dispersion medium which distributes an ITO particle. Especially if it 
is usually used to polyvinyl-acetal resin etc. as this plasticizer for interiayers. it wilt not be 
limited, but phosphoric -acid system plasticizers, such as organic ester system plasticizers. 



such as monobasic-acid ester and potybasic acid ester, or an organic phosphorus acid 
system, and an organic phosphorous acid system, etc. can be used that what is necessary is 
just the well-known plasticizer generally used as a plasticizer for interiayers. 
[0020] 

As monobasic-acid ester, the ester of the glycol system ester obtained by the reaction with 
organic acids, such as triethyleno glycol, butanoio acid and an isobutyric acid, a caprotc acid. 
2 -ethyl butanoic acid, oenanthic acid, n-oetyGc acid, a 2-ethylhexyt acid, pelargonic acid (n- 
nonvtto acid), and a DESWRU acid, or tetraothylene glycol, tripropyteno gtycol. and the above- 
mentioned organic acid etc is mentioned among the above-me n t i oned organic ester system 
plasticizers. for example. Moreover, as the above-mentioned poh/basic acid ester, the ester of 
organic acids, such as an adipic acid, sebacic acid, and an azetaic acid, and the shape of a 
Straight chain of carbon numbers 4-8 and the letter alcohol of branching etc. is mentioned, for 
example. 
[0021] 

As an example of the above-mentioned organic ester system plasticizer For example, 
triethyleno gtycol d>- 2-ethyl butyrate. TORlECHIRENGURIKORUJl-2-othylhexoate. 
Triethyleno glycol dicaprylate. TORIECHlRENGURIKORUJI-rt-octoate. 
TORIECHlRENGURIKORUJr-n-HEPUTOETO. tetra-ethylene CURlKOROJr-n-HEPUTOETO. 
Dibutyt sebacate. dioctylazeiato. a dibutyl carbitol horse mackerel peat Ethylene 
GURJKO RUJl-2-ethyl butyrate. \. 3 -propylene GURlKORUJl-2-ethyt butyrate. 1. 4-propytene 
GURlKORUJI-2-ethyl butyrate. 1, 4-butylene GUR1KORUJ1 2-ethyl butyrate. I. 2-butylene 
GURIKORUJI-2-ethylene butyrate. Methylene GURlKORUJr-2-ethyl butyrate. Diethylene 
GURIKORUJI-2-ethylhexoate. Zypro pyrene GURlK0RUJI-2-ethyl butyrate. 
TORIECHIRENGURIKORUJI-2-ethyl PENTOETO. tetra-ethylene GURIKORUJl-2-ethyl 
butyrate. diethytene-gtycol JDCAPURETO. etc. are mentioned. 
[0022] 

As the above-mentioned phosphoric-acid system plasticizer. tributoxyethyl phosphate, 
isodecyl phenyl phosphate, trii so propyl phosphite, etc. are mentioned, for example. 
[0023] 

Also in these plasticizers for interiayers. a dihexyt horse mackerel peat (DHA), Triethyleno 
gtyeot-G 2-ethyDiexanoate (3GO). Tetraothylene gfycor-G 2-ethylhexanoate (4G0). 
Triethyleno glycol di-2-ethyt butyrate (3GH). tetraothylene gtycol-G 2-ethyl butyrate (4GH). 
At least one sort chosen from the group which consists of tetraothylene gtycot-G heptanoate 
(4G7) and triothylene gtycol-G heptanoate (3G7) By making the metal salt of the carboxylic 
acid of carbon numbers 5 or 6 contain as an adhesive strength regulator, it is suitable from 
the ability to prevent the fall of the adhesive strength of an interlayer and glass with the 
passage of time, and reconcile miPunoss prevention and faO prevention of adhesive strength 
with the passage of time. Also in these, triothylene gtycot-G 2-ethylhexanoate (3GO). 
triethyleno gtycol di-2-othyl butyrate (3GH), tetraothylene glycor-G 2-ethylhoxanoato (4GO). 
and a dchoxyt horse mackerel peat (DHA) are suitable especially from being hard to cause 
hydrolysis. 
[0024] 

This invention uses what uses alcohols as a principal component as an organic solvent. These 
alcohols are not limited. For example, at least one sort chosen from the group which consists 
of a methanol, ethanol, propanol. isopropanol. n-butanol. isobutanol. a sec-butanol. a tert- 
butanol. lauryl alcohol, diacetone alcohol, a cydohoxanol. ethylene glycol, a diethylene glycol, 
and triethyleno glycol is suitable. Moreover, as a component contained when the organic 
solvent (ie. alcoholic solvent) which uses the above-mentioned alcohols as a principal 
component carries out little content of the components other than alcohols, a methyl ethyl 
ketone, isopropyl acetate, ethyl lactate. 2-pyrrolidone. an ethyl acetoacotate, etc. can be 
used, for example. 
[0025] 

The organic solvent which uses alcohols as a principal component tends to get used to an 
ITO particle, and since compatibility with an interlayer plasticizer is good, it can reduce the 
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reflective measured value in deflection photometry to 25 or less preferably or less by 30. In 
addition, the reflective measured value of this deflection photometry is a value which made 
the reference the plasticizer fitted to the glass ceB of I mm of optical path lengths on the basis 
of 0 times among the reflected light distribution in 45 incident angles about ITO particle 
dispersion liquid, and deducted that reference. Furthermore, the reflective yellow index which 
has the above-mentioned reflective measured value and correlation can bo raised to -20 or 
more. Moreover, it is effective in preventing a solvent shock. Furthermore, there is 
effectiveness which controls fluctuation of the dispersion-liquid property by the class of 
interlayer plasticizer. 
[0026] 

The compound which has at least one sort of atoms chosen from nitrogen, Lynn, and the 
group that consists of a chalcogen system atom group as the above-mentioned distributed 
stabilizer, for example is desirable. These atoms tend to get used to an ITO particle, and can 
acquire a good dispersion effect. As such a compound, amphoteric surface active agents, 
such as cationic surfactants, such as nonionic surface active agents, such as anionic 
surfactants, such as (I) carboxylate. a sulfonate, a sulfate salt, phosphate, a polymerization 
mold macromolecule, and a poly condensation mold macromolecule. (U) ether, ester, the ester 
ether, and ****** a primary- amine (III) salt or a tertiary-amine salt, Quart emary ammonium 
salt, and a polyethylene pofyamine derivative. (IV) carboxy betaine. aminocarboxylate. 
sulfobetaine. an amino sulfate, and imidazoline, etc. are mentioned, for example. Especially at 
least one sort chosen from the group which consists of a sulfate system compound, a 
phosphoric ester system compound, a ricinoleic acid, the Pori ricinoleic acid, poly carboxylic 
acid, a polyhydric-alcohol mold surface active agent polyvinyl alcohol, and a polyvinyl butyral 
especially is suitable. 
[0027] 

As the at ove -mentioned phosphoric ester system compound, potyoxyethylene-alkyf-ether 
phosphoric ester, alkyl ether phosphoric ester, polyoxyethylene-alkyt-phenyl-ether 
phosphoric t nter. etc. are mentioned, for example. 
[0028] 

At least one sort chosen from the group which consists of a chelate, an inorganic acid, and an 
organic acid as the above-mentioned distributed stabilizer is also suitable. The above- 
mentioned chelate is not limited, for example, can use ethylenediaminetetraacetic acid (EOT A) 
and beta diketones. Inside, since it excels in compatibility with the above-mentioned 
plasticizer for interiayers. or resin, beta diketones are desirable, and especially an 
acetyiacetone is suitable also in it If it carries out to the above-mentioned beta diketones. 
for example, a benzoyl trifluoro acetone, dipivaloyl methane, etc. may be used. These chelates 
can raise the reflective yellow index which prevents condensation of an ITO particle, and 
reduces the reflective measured value in deflection photometry, and has the above- 
mentioned reflective measured value and correlation. 
[0029] 

The above-mentioned inorganic acid is not limited. For example, a hyoVochloric acid, a nitric 
acid. etc. can be used. Moreover, the above-mentioned organic acid is not limited, either. For 
example, aliphatic carboxylic acid, aliphatic series dicarboxyiic acid, aromatic carboxylic acid, 
aromatic series dicarboxyiic acid. etc. can be used. SpecificaPy. a benzoic acid, a phthalic 
acid, a salicylic acid. etc. are mentioned. Especially, the aliphatic carboxylic acid of carbon 
numbers C2-C18 is desirable, and the aliphatic carboxylic acid of carbon numbers C2-CI0 is 
more desirable. As aliphatic carboxylic acid of the above-mentioned carbon numbers C2"C 1 0. 
an acetic acid, a propionic acid, n -butanoic acid. 2 ethyl butanoic acid, n-hexanotc acid. 2 
ethylhexanoic acid, n-octanoic acid. etc. are mentioned, for example. These inorganic acids 
and organic acids can raise the reflective yellow index which prevents condensation of an ITO 
particle, and reduces the reflective measured value in deflection photometry, and has the 
above-mentioned reflective measured value and correlation. 
[0030] 

In the ITO dispersion liquid of this invention, in order for an ITO particle to high-distribute and 



to demonstrate the early optical engine performance, the combination of the plasbcizer for 
interiayers and distributed stabilizer used as a dispersion medium is very important for 
example, in using triothylene gtycol-G 2-ethylhexanoate (3G0) as the above-mentioned 
plasticizer for interiayers If it uses combining three components of chelates, such as organic 
acids, such as the above-mentioned phosphoric ester system compound and 2 ethylhexanoic 
acid, and an acetyiacetone, as a distributed stabilizer, using alcohols as a solvent The 
reflective yellow index which can bo made to distribute an (TO particle with high- 
concentration and high dispersfcilrty, and reduces the reflective measured value by deflection 
photometry, and has the above-mentioned reflective measured value and correlation can be 
raised. The solvent shock at the time of furthermore diluting with the plasticizer for 
interiayers can bo prevented. In addition, as alcohols, a methanol, ethanol. isopropanol. 
diacetone alcohol, etc. are desirable in this case. 
[0031] 

Jri addition, although what added 3GO(s) of a plasticizer in the liquid which made 
phlyphosphate and an acetyiacetone distribute an ITO partido. and the thing which added 2- 
ethylhexanoic acid to the pan are known, since alcohols are not contained, hydrophobicity is 
high, for this reason, an ITO particle cannot get used easily, and these constituents have 
faults, such as a lifting and a cone, in a solvent shock. Moreover, fluctuation of the property of 
the dispersion liquid by the class of interlayer plasticizer is large, and it is hard to control it. 
[0032] 

Moreover, the dispersed system which uses together three components of chelates, such as 
organic acids, such as the above-mentioned phosphoric ester system compound and 2 
ethylhexanoic acid, and an acetyiacetone. has the outstanding effectiveness of making easy 
control of the adhesive strength of the interlayer obtained by this and a glass interface. Since 
the penetration-proof of a glass laminate will be reduced if too high [ if the bond strength of 
an interlayer and a glass interface is too low in * glass laminate, exfoliation wiB be caused in 
the interface of glass and an interlayer. and j. the advantage which can adjust the bond 
strength of an interlayer and a glass interface easily is large. Moreover, there is also an 
advantage of being easy to control fluctuation of the bond strength of the glass by water 
content change of an interlayer and an interlayer interface. 
[0033] 

In addition, since the above-mentioned distributed stabilizers other than a chelate, an organic 
acid, and an inorganic acid have the work like a surfactant which strengthens the interaction 
between an organic interface and an inorganic interface, they will strengthen adhesive 
strength of the interface of an interlayer and glass. Consequently, it is difficult to control the 
adhesive strength of glass end an interlayer only by adhesive strength regulators, such as an 
alkali-metal salt and/or an alkaline- earth-metal salt moderately, and it difficult to especially 
control adhesive strength lowness. However, when using the three above-mentioned 
component together, and these components configurate in adhesive strength regulators, such 
as an alkali-metal salt for controlling the adhesive strength of an interlayer and a glass 
interface, and/or an alkaline -earth -metal salt adhesive strength can bo controlled under the 
condition to which what strengthens the adjustment force of an adhesive strength regulator is 
presumed, consequently the adhesive strength of glass and an interlayer interface becomes 
strong by the distributed stabilizer as mentioned above. 
[0034] 

When the (TO particle dispersion liquid of this invention make (TO particle concentration 0.7 % 
of the weight and it measures using the glass cell of 1mm of optical path lengths, the solar 
radiation permeability of the wavelength field whose light permeability is 80% or more and 
300nm - 2 lOOnm is 3/4 or less [ of light permeability ]. Hayes is 1.0% or loss, and a reflective 
yellow index is -20 or more. Or the reflective measured value by deflection photometry is 30 
or less under the above-mentioned Measuring condition. 
[0035] 

Among these, each reflective measured value by Hayes, the reflective yellow index, and 
deflection photometry reflects the distributed condition in the (TO particle dispersion liquid of 
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an [TO o article Moreover. th« relation between visible-ray permeability and solar radiation 
.permeability reflects the thermal insulation engine performance of the ITO particle itself. This 
light permeability and solar radiation permeability can be measured by Japanese Industrial 
Standards (J1S R 3106). Hayes can be measured by the approach according to Japanese 
Industrial Standards (JIS K 7105) 
[0036] 

In the (TO particle dispersion liquid of this invention, when light permeab&ty is less than 80%. 
the visible-ray permeability of a glass laminate may bo inferior in intertayer •»**»* obtained. 
Moreover, when the solar radiation permeability of a 300nm - 2IOOnm wavelength field 
exceeds three fourths of light permeability, intertayer ****** obtained may be inferior in the 
thermal insulation nature of a glass laminate. 
[0037] 

Moreover, the reflective yellow index of the ITO particle dispersion liquid of this invention is - 
20 or more. This reflective yellow index is computable with the following formula shown in 
Japanese Industrial Standards (JIS K 7 1 03). Here. X. Y. and Z in a formula express the 
tristimulus value by reflective measurement of the samplo for a trial in the standard light C. 
Reflective yellow index =10OO.2SX-l 062) /Y 
[0038] 

The ITO particle condensed secondarily causes dispersion of light short wavelength, and 
induces nebula of the dispersed system under the light source. This is because the diameter 
of a grain which an (TO particle condenses secondarily becomes large and causes dispersion 
of the short wavelength of the light Moreover, if there are many floes, it is proportional to it. 
and the reflection factor of light short wavelength also becomes high, and also whenever 
[ nebula ] increases. Here, it is thought that the reflection factor (Z) of the tight short 
wavelength of the intertayer containing FTO particle dispersion liquid and an ITO particle is 
proportional to whenever [ nebula / of the ITO particle in the dispersed system ]. That is. 
proportionally, if the reflection factor (Z) of light short wavelength and the degree of 
secondary condensation of an ITO particle have bad dispersibiity. they wilt be considered that 
the reflection factor (Z) of visible-ray short wavelength becomes large. On the other hand, by 
the same ITO concentration, absorption of a light medium wave length region and a visible 
Mitsunaga wavelength region is abnost the same, and X and Y are almost the same. Therefore, 
by the same ITO concentration, since the value of a reflective yellow index becomes small 
and whenever [ nebula ] increases SO that the reflection factor (Z) of light short wavelength 
becomes large, the transparency of the intertayer which can grasp the dispersibility of an ITO 
particle by making this reflective ye Dow index (YD into an index, and contains ITO particle 
dispersion liquid and an ITO particle can be grasped, tn addition, when the concentration of an 
ITO particle differs, since the value of X and Y changes and the level of a reflective yeUow 
index changes, a relative comparison cannot be performed simply. 
(0039] 

Hayes of ITO particle dispersion liquid exceeds 1.0%, or the distributed condition of an ITO 
particle is inadequate in a reflective yellow index being less than -20. and Hayes of the 
intertayer obtained, as a result a glass laminate and a reflective yellow index are inferior. 
Moreover, if that to which the reflective measured value of deflection luminous intensity 
exceeds 30 gives an include angle, it will become cloudy, and its transparency is low. 
[0040] 

If the reflection factor according [ the (TO particle dispersion liquid of this invention ] to light 
transmission (Tv). solar radiation transmission (T s). Hayes, a reflective yellow index, or a 
deflection photometer is above-mentioned within the limits, the concentration of an ITO 
particle will not be limited. Moreover, that content is not limited that the ptasticizer for 
intertayers. the organic solvent which uses alcohols as a principal component and the 
distributed stabilizer should just be contained in these dispersion liquid. 
[0041] 

In addition, a minimum is 0.1 % of the weight and the upper limit of the range where the 
concentration of an (TO particle is desirable is 95.0 % of the weight. When out of range, it may 



become [ the concentration of the above-mentioned ITO particle ] difficult this to distribute 
(TO to homogeneity. The more desirable minimum of this concentration is 10 % of the weight 
and a more desirable upper Emit is 80 % of the weight 
[0042] 

Moreover, in general. 0.0025 - 30 % of the weight is suitable for a distributed stabler, and 10 
- 60 % of the weight of concentration of an (TO particle. 10 - 85 \ of the weight of contents 
of the plastic izer for intertayers. 0.5 - 10 % of the weight of contents of the organic solvent 
which uses alcohols aa a principal component end 0 02 - 20 % of the weight of distnouted 
stabilizers are suitable for the content of the organic solvent with which the content of the 
ptasticizer for intertayers uses alcohols as a principal component one to 99.9% of the weight 
preferably 0.02 to 25% of the weight 
[0043] 

When the ITO particle dispersion liquid whose ITO particle concentration is 10.0 - 95.0 % of 
the weight are left for a long period of time, or when (TO particle concentration is diluted to 
40.0% of the weight using the above-mentioned ptasticizer for intertayers. as for the ITO 
particle dispersion liquid of this invention, it is desirable that the volume mean particle 
diameter of an ITO particle is SOnm or less, and 90% particle size (D90) of accumulation is 
I60nm or less. When volume mean particle diameter exceeds 60nm. or 090 exceeded l&Onm, 
it mixes with resin and an intertayer is manufactured, the mean particle diameter of the ITO 
particle in an intertayer may become large, and transparency etc. may be inferior. Also when 
ITO particle concentration is diluted to 10.0% of the weight ss for the (TO particle dispersion 
liquid of this invention, it is more desirable that the volume mean particle diameter of an ITO 
particle is SOnm or less, and 090 is ISOnm or less. In addition, even if it is solidifying partially 
[ these (TO particle dispersion liquid ) or on the whole, by strong stirring or a strong shaking, 
acidity or alkalinity is recovered, volume mean particle diameter is SOnm or less, and 90% 
particle size (090) of accumulation should just be set to 1 60nm or less. 
(0044] 

Although not limited especially as an approach of manufacturing the ITO particle dispersion 
Squid of this invention, the method of mixing the organic solvent (ie. alcoholic solvent) which 
uses the above-mentioned alcohol as a principal component a distributed stabilizer, an ITO 
particle, and the ptasticizer for intertayers. and distributing an ITO particle is suitable. This 
invention includes the manufacture approach of such (TO particle dispersion liquid. 
[0045] 

In the manufacture approach of the (TO particle dispersion liquid of this invention, as a 
eoncreto mode which mixes an alcoholic solvent a distributed stabilizer, an ITO particle, and 
the ptasticizer for intertayers For example, an alcoholic solvent [ others / in the case of 
mixing these to coincidence ] A distributed stabilizer and the mixed liquor containing a tin 
dope indium oxide particle are prepared beforehand. This ptasticizer for intertayers may be 
made to distribute a tin dope indium oxide particle by adding this mixed liquor to the 
ptasticizer for intertayers by making this ptasticizer for intertayers distribute a tin dope indium 
oxide particle, or adding the plasticizer for intertayers to the above-mentioned mixed liquor. 
Furthermore, what contains an alcoholic solvent and/or a distrfeuted stabilizer as this 
plasticizer for intertayers may be used. Moreover, it is made to volatilizo until the organic 
solvent which uses alcohols as a prmcjpal component becomes predetermined concentration, 
and the presentation ratio of dispersion liquid may be adjusted. 
[0046] 

The (TO particle dispersion liquid of this invention may prepare the mixed liquor which the 
high-concentration ITO particle distributed such beforehand, and may dilute this mixed liquor 
even to predetermined concentration with the plasticizer for intertayers containing the 
plasticizer for intertayers or an alcoholic solvent thru/or a distributed stabilizer. When the ITO 
particle dispersion liquid of this invention choose suitably the class of the plasticizer for 
intertayers. an alcoholic solvent and distributed stabilizer also by such dilution, a solvent 
shock is not caused, but the volume mean particle diameter of an (TO particle is BOhm or less, 
and 90% particle size (090) of accumulation can obtain (TO particle dispersion liquid 160nm or 
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less. 
[0047] 

In the manufacture approach of the ITO particle dispersion liquid of this invention, the 

equipment used for mixing and distribution is not limited. For example, an extruder. 

plasto graph, a ball mill, a bead mi P. a Sand grinder, a kneader. a Banbury mixer, a calendering 

roll. etc. can be used. 

[0048] 

The intertayer for glass laminates which has heat ray electric shielding nature can be 
manufactured by using the resin constituent which mixed the ITO particle dispersion liquid 
and resin of this invention. From an ITO particle high- distributing this glass laminate can have 
the outstanding optical property and thermal insulation nature. 
[0049] 

As for an (TO particle, in the above-mentioned intertayer. it is desirable to distribute SO that 
mean particle diameter may be SOnm or less. When mean particle diameter exceeds SOnm. 
dispersion of the visible ray by the (TO particle becomes remarkable, and the transparency of 
the intertayer obtained may be spoiled. Consequently, advanced transparency which Hayes 
gets worse when it considers as a glass laminate, for example, is required by the windshield of 
an automobile etc. is no longer acquired. 
[0050] 

Furthermore, as for the distributed condition of an (TO particle, in the above-mentioned 
interiayer. it is desirable to distribute that the rate of a particle with a particle diameter of 
lOOnm or more is two or less ( per piece/micrometer ]. That is. except one piece, when the 
intertayer for heat ray electric shielding glass laminates is photoed and observed with a 
transmission electron microscope, and an (TO particle with a particle diameter of 100 
micrometers or more is not observed or it is observed. 1 micrometer of ITO particles with a 
particle diameter of 100 micrometers or more is distributing within the limit of i so that it may 
be in the condition of otherwise not being observed. When a glass laminate is manufactured 
using the interiayer of such a distributed condition, it excels in transparency in tow Hayes, and 
high thermal insulation nature is obtained over the whole. In addition, observation by the 
transmission electron microscope can be performed by taking a photograph with the 
acceleration. voltage of tOOkV using transmission electron microscopes (H[ by Hitachi. Ltd. ]- 
7100FA mold etc.). 
[0051] 

The resin which mixes the ITO particle dispersion liquid of this invention is not limited. For 
example, what is necessary is just well-known resin generally used as transparence resin of 
the interiayer for glass laminates. Specifically, acrylic copolymerization resin, vinyl chloride- 
ethyiene-glycidyt methacrylato copolymerization resin, etc. which make a configuration unit 
polyvinyl-acetal resin, potyurethane resin, ethylene-vinyl acetate resin, an acrylic acid, 
methacrylic acids, or these derivatives are mentioned. Polyvinyl-acetal rosin is suitable 
especially. These resin can be manufactured easily well-known by the approach according to 
it. 

[0052] 

Although it is not limited especially if it is polyvinyt-acetat resin which icetalizes polyvinyl 
alcohol by the aldehyde and is obtained as the above-mentioned potyvinyt-acetal resin, 
especially a polyvinyl butyral is suitable. The above-mentioned polyvinyl alcohol is obtained by 
usually saponifying polyvinyl acetate, and. generally saponification degree % of the polyvinyl 
alcohol of 80-99 8 mols is used. 
[0053] 

The molecular weight and molecular weight distribution of the above-mentioned potyvinyt- 
acetal resin are not limited. The with the desirable polymerization degree of the 
polyvinyl alcohol resin which serves as a raw material from a moldability. physical properties, 
etc. is 200. and a desirable upper limit is 3000. If the penetration -proof of the glass lamina to 
which wil) be obtained if this polymerization degree is less than 200 may fall and 3000 is 
exceeded, the moldability of the resin film will worsen, moreover, the rigidity of the resin film 



becomes large too much, and workability may worsen. The more desirable minimum of 

polymerization degree is 500 and a more desirable upper limit is 2000. 

(0054] 

The aldehyde used for acetalization is not limited, either. Generally, the aldehyde of 1-10 is 
used for a carbon number. Specifically, n-butyraktehyde. isobutyraldehyde. valeric aldehyde. 
2-ethyt butyraldehyde. n-hexyt aldehyde, n-octyt aldehyde, n nonyt aldehyde, n-decyt 
aldehyde, formaldehyde, an acetaktehydo. a benzatdehyde. etc. are mentioned, n- 
butyraldehyde. n-hexyt aldehyde, and valeric aldehyde are desirable especially desirable 
especially, and a carbon number is the butyraldehyde of 4. 
[0055] 

As the above-mentioned polyvinyl acetal, the polyvinyl butyral acetalized by the 
butyraldehyde is desirable. Moreover, these acetal resin may be blended in a suitable 
combination, after taking required physical properties into consideration. Furthermore, the ** 
potyvinyf-aeetal resin which co mbin ed the aldehyde at the time of acetalization can also be 
used suitably. The minimum with the desirable degree of acetalization of the above-mentioned 
polyvinyt-ecetal resin used by this invention is 40V a desirable upper limit is 85%. a more 
desirable minimum is 60% and a more desirable upper limit is 75%. 
[0056] 

When using potyvinyt-acetal resin as resin, as for the above-mentioned resin constituent it is 
desirable to contain the plasticizer 20 for intertayers - 60 weight sections, and the (TO 
particle 0.1-3 weight sections to the polyvinyl-acetal resin 100 weight section. When the 
loadings of the plasticizer for intertayers are under 20 weight sections, penetration-proof may 
fall if 60 weight sections are exceeded, the bleed out of a ptasticizer twill arise, and there is a 
poss&itity that the optical strain of the glass laminate with which the transparency and the 
adhesive property of the intertayer for heat ray electric shielding glass laminates fall, and are 
acouired may become largo. The more desirable of tho loa »ngs of tho plasticizer 

for interlay ers are 30 weight sections, and more desirable upper limits are 60 weight sections. 
Moreover, if the loadings of an ITO particle are under the 0. 1 weight section, the heat ray cut 
effectiveness mey not fully be acquired, if the 3.0 weight sections are exceeded, light 
permeability may fall, and Hayes may also become large. 
[0057] 

As for the above-mentioned resin constituent it is desirable to contain an adhesive strength 
regulator further. Although not limited especially as the above-mentioned adhesive strength 
regulator, an alkali-metal salt and/or an alkaiino-earth-motel salt are used suitably. It is not 
limited especially as the above-mentioned alkali-metal salt and/ or an alkaline-earth-metal 
salt for example, salts, such as a potassium, sodium, and magnesium, are mentioned. It is not 
Bmited especially as an acid which constitutes the above-mentioned salt for example, 
inorganic acids, such as an organic acid of carboxytic acids, such as octyKc acid, a hexyt acid, 
butanoic acid, an acetic acid, and formic acid, or a hydrochloric acid, and a nitric acid, are 
mentioned. 
[0058] 

Also an the above-mentioned alkali-metal salt and/ or an aJkaltrv -earth-metal salt the alkali- 
metal salt and alkaline-earth-metal salt of an organic acid of carbon numbers 2-16 are more 
desirable, and the carboxytic-acid magnesium salt of carbon numbers 2-16 and the 
carboxytic -acid potassium salt of carbon numbers 2-16 are still .nore desirable. 
(0059] 

Although not limited especially as the carboxytic-acid magnesium sf It or potassium salt of an 
organic acid of the above-mentioned carbon numbers 2-16, magnesium acetate, potassium 
acetate. propionic-BCid magnesium, a propionic-acid potassium, 2 -ethyl butanoic acid 
magnesium. 2-ethyt butanoic acid potassium. 2-ethythexanoic acid magnesium. 2- 
ethylhexanoic acid potassium, etc. are used suitably, for example. These may be used 
independently and two or more sorts may be used together. 
[0060] 

Although the addition of the above-mentioned alkali-metal salt and/or an alkaline earth metal 
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Hit is not limited, when the above-mentioned rosin is potyvinyl-acotal resin, the 0 001 weight 
section and the desirable upper limit of a desirable minimum are the t.O weight sections to the 
pcfyvinyt-ecoUl resin 100 weight section, for example. When the adhesive strength of the 
interlayer periphery for heat ray electric shielding glass laminates may decline under a high 
humidity ambient atmosphere in case of under the 0.001 weight section and the t.O weight 
sections are exceeded, adhosivo strongth becomes low too much, and also the transparency 
of the interlayer for heat ray electric shielding glass laminates may be lost. The more 
desirable minimum of an addition is the 0,01 weight section, and a more desirable upper limit is 
the 0.2 weight section. 
[0081] 

As for the above-mentioned resin constituent it is desirable that an antioxidant contains 
further. It is not limited especially as the above-mentioned antioxidant for example. 2. 6-Oi- 
tert-butyl-P-cresol (BHT) ("Surnt Rider BHT" by Sumitomo Chemical Co.. Ltd.). and tetrekis- 
[methylene-3-(3'-5 C t-butyl -4 , -hydroxypher»yl) propionate] methane [Ciba-Geigy J RUGA 
NOx 1010] etc. is mentioned as a thing of a phenol system. These antioxidants may be used 
independently and may use two or more sorts together. Although the addition of the above- 
mentioned anti-oxidant is not limited, when the above-mentioned resin consists of polyvinyl- 
acetal rosin, for example, to the polyvinyl-acotal resin 100 weight section, a desirable 
minimum is the 0.01 weight section and desirable upper limits are the 5.0 weight sections. 
(0062] 

As for the above-mentioned resrt constituent it is desirable to contain an ultraviolet ray 
absorbent further. It is not limited especially as the above-mentioned ultraviolet ray 
absorbent for example, a benzotriazol system compound, a benzophenone system compound, 
triezino compound, a benzoate system compound, etc. are mentioned. 
(0063] 

Especially tho above-mentioned benzotriazol system compound is not limited. For example. 
:TinuvinP[ by 2-<2- hydroxy-5'-methylpheny») benzotriazol [Ciba-Geigy ]]. 2-<2 - hydroxy-3'. 
5-G t-buthylphenyl) benzotriazol (Ciba-Geigy make : TTnuvin320]. 2-<2'-hydroxy-3 '-t-butyl - 
5 -methylphenyl)- : by 5-chlorobenzo triazole [Cfcs-Geigy — Tmuvin326] — 2-(2 S [ - 
hydroxy-3". )'-G arnyl phenyl) benzotriazol [Ciba-Geigy make: T"muvin328) etc. is mention od 
(0064] 

Especially the above-mentioned benzophenone system compound is not limited, for example. 
:Chimassorbby OKUTABENZON [Ciba-Geigy 81] etc. is mentioned, moreover, it limits 
especially as the above-mentioned triazino compound — not having — for example, 2-(4, 6- 
dipheny1-!.3.5-triazine-2-IRU>- a 5-((hexyl) oxy-]-phenol [Ciba-Geigy:Tinuvinl577FP] etc. is 
mentioned. Furthermore, it is not limited especially as the above-mentioned benzoate system 
compound, for example, they are 2. 4-G tert-buthylpbenyl -3. and 5-G tert-butyl. - :Tinuvinby 
4 -hydroxy benzoate [Ciba-Geigy 120] etc. is mentioned. 
(0065] 

Although the addition of tho above-mentioned ultraviolet ray absorbent is not limited, when 
the above-mentioned resin is polyvinyl-acotal resin, the 0.01 weight section and the upper 
limit of the minim urn with a desirable addition are the 5.0 weight sections to the potyvinyl- 
acetal resin 100 weight section, for example. The effectiveness of ultraviolet absorption is 
hardly acquired as it is under the 0.01 weight section. When the 5.0 weight sections are 
exceeded weathering degradation of resin may be caused A more desirable minimum is the 
0.05 weight section and an upper limit is the 1 .0 weight section. 
[0066] 

The interlayer for glass laminates which consists of the above-mentioned resin constituent 
may contain additives, such as light stabilizer, a surfactant a flame retarder. an antistatic 
agent ******. a coloring agent a heat ray reflective agent and a heat ray absorbent if 
needed further. In addition, although the whole quantity originates in the ITO particle 
dispersion liquid of this invention, tha distributed stabilizer contained in the above-mentioned 
resin constituent may be independently added, when inadequate. An above-mentioned thing 
and the same thing can be used as a distributed stabilizer in this case. 



[0067] 

Especially the method of manufacturing the above-mentioned interlayer for glass laminates of 
this mention is not limited, for example, in addition to the plastkizer for interlay era and/or 
additive which blend this the above-mentioned resin and if needed so that the concentration 
of a foal ITO particle may become the expected range, it mixes, the ITO resin diaper sent of 
this aivenuon is used as a resin constituent and tho approach of producing a film in the shape 
of a sheet by the usual producing - film methods, such as an extrusion process, the calender 
method, and the pressing method, etc. is mentioned. The extrusion process by tho biaxial said 
direction can be desirable, end can make Hayes improve further especially. Thus, the glass 
laminate which has the outstanding heat ray electric shielding nature can be manufactured 
using the produced interlayer for glass laminates. In addition, the manufacture approach of a 
glass laminate is conventionally good by the wett-known approach. 
[0068] 

The above-mentioned interlayer for glass laminates of this invention is used in tho condition 
of usuaPy having been put between the glass which carried out the laminating. As glass, high 
temperature line absorption glass, clear glass, and Green glass etc. is used, for example. In 
addition, light permeability is 75% or more, and high temperature line absorption glass means 
the heat absorbing glass whose permeability is 65% or less in a 900-1 300nm full wave length 
field. 
(0069) 

In the bottom of the Measuring condition to which the above-mentioned interlayer thru/or 
glass laminate of this invention put the interlayer of 0.76mm of thickness between clear glass 
with a thickness of 2.5mm The electromagnetic wave shielding ability in the frequency of 
0.1 MHz - 26.5GHz 10dS or less. The solar radiation permeability in the wavelength field whose 
Hayes is 1.0% or less and whose light permeability is 70% or more and 300-2 lOOnm is 60% or 
less of light permeability. A reflective yellow index is -12 or more, and it has -eight or more 
heat ray electric shielding nature more preferably -ten or more. 
(0070) 

It becomes an index showing how much electromagnetic wave shielding ability is decreased in 
case the electromagnetic wave of a test frequency penetrates the above-mentioned 
interlayer thru/or a glass laminate. When this glass laminate is used for the windshield of an 
automobile etc. as this electromagnetic wave shielding ability is 10dB or less, in the car can 
use migration comrnuntcation equipment in recent years etc. satisfactory. 
(0071J 

The above-mentioned interlayer of this invention thru/or Hayes of a glass laminate are 1.0% 
or less. If it exceeds 1.0%, the transparency of an interlayer thru/or a glass laminate will 
become practically inadequate. 
(0072) 

In the above-mentioned interlayer thru/or glass laminate of this invention, light permeability is 
70% or more. The transparency of an interlayer thru/or a glass laminate cannot become being 
less than 70% practically inadequate, and the regulation system of the windshield for cars 
cannot be passed, but good visibility will be barred. 
[0073] 

The 300-2 lOOnm [ of wavelength fields ] solar radiation permeability of the above-mentioned 
interlayer thru/or glass laminate of this invention is 80% or less of light permeability. If 80% of 
Gght permeability is exceeded an interlayer thru/or the thermal insulation nature of a glass 
laminate will become practically inadequate. 
(0074] 

A reflective yellow index is -12 or more, and the above-mentioned interlayer thru/or glass 
laminate of this invention is -eight or more more preferably -ten or more. This means that 
dispersion of the light by the ITO particle is low. and there is little nebula. In addition, in the 
case of the same concentration and the same distribution condition, it depends for a 
reflective yellow index on the optical path length of an ITO particle dispersing element a 
dispersion-medium object the glass quality of the material, etc. Although the reflective yellow 
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index of ITO particle dispersion liquid is -20 or more under the Measuring condition in the 
above-mentioned dispersion medium, when it is made into a glass laminate using the glass cell 
of I mm of optical path lengths, its Optical path length is shorter than it and the above- 
mentioned polyvinyt-acetal resin contains it to the medium. Therefore. -12 or more are 
suitable for the reflective yeBow index of a glass laminate. 
[0075] 

Furthermore, in the reflective measurement by the deflection photometer, among the 
reflected light distribution in 45 incident angles, the reflective measured value of 0 times is 25 
or less, and the above-mentioned interlayer thru/or glass laminate of this invention is 15 or 
less more preferably 20 or less. This means that there is little dispersion of the light by 
secondary condensation of an ITO particle, and there is little nebula. If reflective measured 
value exceeds 25. nebula will increase and the transparency of the glass laminate obtained will 
become practically inadequate, in addition, the reflective measured value of this deflection 
photometry is a value which made the reference reflective measured value of the glass 
laminate which laminated two clear glass on the basis of 0 times among the reflected light 
distribution in 45 incident angles by the interlayer by which the ITO particle is not distributed, 
and deducted that reference about the above-mentioned interlayer thru/ or the glass laminate. 

{Effect of the Invention] 
[0076] 

According to this invention, it excels in the dispersibility of a tin dope indium oxide particle, 
even when an include angle is given, it has high transparency, and it is hard to produce a 
solvent shock, and the tin dope indium oxide particle dispersion liquid which maintain the good 
distributed condition of a tin dope indium oxide particle further at the time of mixing with 
dispersion liquid and resin can be obtained. The tin dope indium oxide particle dispersion liquid 
of this invention are suitable for manufacture of the interlayer for glass laminates, and the 
interlayer for glass laminates excellent in heat ray electric shielding nature and its glass 
laminate can be obtained by using these dispersion liquid 
[Best Mode of Carrying Out the Invention] 
(0077] 

An example is hung up over below and this invention is explained to it in more detail. In 
addition, this invention is not limited to these examples. Moreover, the measuring method 
thru/or the evaluation approach were performed by the following approaches, respectively. 
[007 B) 

(a) Primary mean particle diameter of an [TO particle 

It computed from the degree type from the measured value of specific surface area (BET). 
Thus, it is checked that the mean particle diameter for which it asked from specific surface 
area is mostly in agreement with the particle size which carried out direct observation from 
the transparency type electron microscope. The specific surface area by the BET adsorption 
method was measured using the beta SOBU automatic surface area total 4200 molds by the 
micro truck company. 

a(micrometer) =6/(rhoxB) [a: Mean-particle-diameter, rho true -specific -gravity, and 

B:specific-surface-area (m2/g)] 

[0079] 

(b) The crystal-lattice constant of an ITO particle 

Automatic X-ray diffractometer MOwith monochromator3X was used for the lattice constant 
it amended it with the high-purity-silicon single crystal (99.9999%). computed the spacing from 
the peak over indices of crystal plane (hkl). and searched for it with the least square method. 
[0080] 

(c) Tv and Ts of ITO particle dispersion liquid 

Using the ITO particle dispersion liquid for evaluation (0.7 S of the weight) put into the glass 
cell of 1mm of optical path lengths, with the recording spectrophotometer (Hitachi. Ltd. make 
U-4000). the permeability of 300-21 OOnm was measured and it asked for the tight permeability 
(Tv) of 380-780nm. and the solar radiation permeability (Ts) of 300-2 lOOnm according to 



Japanese Industrial Standards US R 3106). 
[0081] 

(d) The reflective yellow index of ITO particle dispersion liquid 

The reflection factor of 380-780nm was measured using the same dispersion liquid and same 
measurement eel as the above-mentioned (**), and the recording spectrophotometer, and the 
reflective yellow index was computed based on Japanese Industrial Standards (JIS K 7103). 

(e) Hayes of ITO particle dispersion liquid 

Based on Japanese industrial Standards (JIS K 7105). Hayes was measured with the integral 
equation turbidity meter (Tokyo Denshoku Co.. Ltd. make) using the same dispersion liquid 
and a measurement eel with the above-mentioned (**). 
[0082] 

(0 Deflection photometry of ITO particle dispersion liquid 

The halogen lamp was used for the light source with the automatic deflection photometer (GP 
{ by the Murakami color company ]- 200) using tho same dispersion liquid and a measurement 
eel with the above-mentioned (**). and the reflected light distribution in 45 incident angles 
was measured. The light-receiving range is -90 - 90 degrees, and it asked for it on the basis 
of 0 times among tho reflected light distribution. The plasticizer which does not contain an 
ITO particle was enclosed with the glass cell of 1mm of optical path lengths, the value in 0 
times was calculated, and this value was made into the reference of reflective measured 
value. The above-mentioned dispersion liquid were measured similarly and the value which 
deducted the reference from the measurement- size value was made into reflective measured 
value. In addition, n addition to this about the Measuring condition, it measured on the 
following conditions. 

Light-source reinforcement 12V. 50W Measurement class: Reflective measurement. 
Electric eye: Photomultiplier tube Samplo gate angle: 2.5 degrees. 
Electric-eye conditions: SENSITIVITY ADJ 999 HIGH VOLT ADJ:999 

(g) Particle size of the ITO particle in TO particle dispersion liquid 

Particle- size-distribution measurement of the P*0 particle in liquid was performed using the 
Nikkiso micro truck UPA grading-analysis meter about the ITO particle dispersion liquid 
adjusted so that the concentration of an ITO particle might become 10% of the weight 
[0083] 

(h) Tv and Ts of a glass laminate 

Using the recording spectrophotometer (Hitachi. Ltd. make U-4000). the permeability of 300- 
21 OOnm of a glass laminate was measured, and it asked for the light permeability (Tv) of 380- 
780nm. and the solar radiation permeability (Ts) of 300-2 1 0Onm according to Japanese 
Industrial Standards (JIS R 3106 "the test method of the permeability, the reflection factor, 
the emissivity. and the rate of a solar radiation heat gain of sheet glass"). 
[0084] 

(i) The reflective yellow index of a glass laminate 

Using the recording spectrophotometer (Hitachi. Ltd. make U-4000). the reflection factor of 
380-780nm was measured, and the reflective yellow index was computed based on Japanese 
Industrial Standards (JIS K 7103). 
(j) Hayes of a glass laminate 

About the glass laminate. Hayes was measured based on Japanese Industrial Standards (JIS 
K 7105) using the integral equation turbidity meter (Tokyo Denshoku Co, Ltd. make). 
[0085] 

(**) Electromagnetic wave shielding [ of a glass laminate ] (deltadB) 

The KEC method measurement (electromagnetic wave shielding— effect measurement of the 
near community) indicated the min and maximum of the difference in the above-mentioned 
frequency for the reflection loss value (dB) of the range of 0.1 -10MHz as compared with the 
float glass veneer of 2.5mm of the usual board thickness. Moreover, the reflection loss value 
(dB) of the range of 2-2 6,5GHz stood the sample 600mm angle among one pair of transmitting 
carrier trust of antennas, received the electric wave from electric- wave signal generation 
equipment with the spectrum analyzer, and evaluated electromagnetic wave shielding [ of the 
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sample ) (electromagnetic wave msuurmi method of a distant place community). 
{0088] 

(•*) An interiayer and deflection photometry of a gtass laminate 

Using the automatic deflection photometer (GP[ by the Murakami eokx company ]- 200). the 
halogen lamp was used for the light source and the reflected light distribution in 45 incident 
angles was measured. The light-receiving range is -90 - 90 degrees, and it asked for it on the 
basis of 0 times among the reflected light distrfeution. The glass bminato which stuck by 
pressure the interiayer which does not contain an ITO particle with the dear gtass of two 
shoots was measured, the value in 0 times was calculated, and this value was made into the 
reference of reflective measured value. The glass laminate for evaajauon was measured and 
the vabc which deducted the reference from the measurement-size value was made into 
reflective measured value. In addition, in addition to this about the Measuring condition, it 
measured on the following conditions. 

Light-source reinforcement 12V. SOW Measurement class: Reflective measurement. 
Electric eye: Photomultiplier tube Sample gate angle: 2.5 degrees. 
Electric-eye conditions: SENSrTrVTTY ADJ999 HIGH VOLT ADJS99 
[0087] 

(*») The distribution condition of the ITO particle in an interiayer 

The super-flake of an interiayer was produced using the microtome, using the transmission 
electron microscope (TEM. H[ by Hitachi. Ltd. J-7100FA mold), the range of 
3micrometerx4micrometer was expanded to the x 20000 time scale factor, and this super-flake 
was photoed. The obtained image was observed visually, the particle diameter of all the ITO 
particles aP over the above-mentioned range was measured, and it asked for mean particle 
diameter with a volume conversion average. At this time, the particle diameter of an [TO 
particle took the longest path of a particle. Furthermore, the with a 1 -micromotor particle 
diameter ( particle diameter 1 0Onm or more per two ] particulate number was computed by 
asking for a particulate number with a particle diameter of lOOnm or more which exists in the 
above-mentioned photographic coverage, and **(ing) by 2 the photographed area of 1 2 
m cromoters. 
[0088] 

(**) The adhesive property of an interiayer 

The pan mol value estimated the adhesive property over the glass of an interiayer. Adhesive 
strength with glass is so large that a pan mol value is large, and adhesive strength is small 
when small. The test method is as follows. Frst the glass laminate was left to the 
temperature of -18**0.8 degrees C for 16 hours, and was adjusted to it ft ground until the 
hammer whose head is 0.45kg struck this and the particle size of glass was set to 6mm or 
less, and it judged by sample [ limit ] which carried out grade attachment of whenever [ film 
after glass carries out partial avulsion exposure-) beforehand, and the result was expressed 
as a pan mol value according to Table 3. As for the adhesive strength to the glass laminate of 
an interiayer, it is desirable to be adjusted so that a pan mol value may be set to 3-6. 
[Example 1] 
[0089] 

[Preparation of ITO particle dispersion liquid] 

fTO particle dispersion liquid were cSspersedty mixing the ethanol 4 weight section and the 
triethyleno gfycol-G 2-hexanoate (3G0) 80 weight section and prepared as the 
polyoxyethytene-akyl-ether phosphoric ester compound 1 weight section, the 2- 
ethylhexanoic acid 2 weight section, the acetylacetone 3 weight section, and an organic 
solvent as the fTO particle (primary mean-particle-diameter [ of 20nm J, crystal-lattice 
constant of 10.I2A) 10 weight section, and a dispersant. This presentation was shown in Table 
I. These (TO particle dispersion liquid were diluted with triethylene gfycof-G 2-hexanoate 
(3GO) so that fTO particle concentration might become 0.7% of the weight and it considered 
as the ITO particle dispersion liquid for evaluation. About dispersion liquid of 0.7 \ of the 
weight of this ITO concentration, the reflective measured value by light transmission (Tv). 
solar radiation transmission (Ts). Hayes, the reflective yellow index, and deflection photometry 



was shown in Table 2. Moreover, the voajme mean particle diameter of an fTO particle and 
90% particle size of accumulation were shown in Table 2 about dispersion liquid of 10 % of the 
weight of ITO concentration (sample No la). 
[0090) 

Moreover, the amount of mixing of an ITO particle was made into the 34.5 weight sections, 
and it considered as a pofyoxyethytene-alkyf-other phosphoric ester compound. 2- 
ethylhexanoic acid, an acetylacetone, ethanol. and the amount that shows 3G0 in Table 1 
respectively, and these were mixed, it considered as ITO particle dispersion liquid, this was 
further diluted with 3GO(s). and dispersion liquid of 0.7 \ of the weight of FTO concentration 
and dispersion liquid of 10 % of tho weight of ITO concentration were prepared. The above- 
mentioned physical properties were measured like [ dispersion liquid / these ] the above- 
mentioned sample No la. and this result was shown in Table 2 (sample No lb). 
[0091] 

Furthermore, the amount of mixing of an ITO particle was made into 25 weight sections, and 
the poryoxyethytene-alkyr-ether phosphoric ester compound of the amount shown in Table 1 . 
2-ethylhexanoic acid, an acetylacetone, ethanol and 3G0 were mixed, it considered as ITO 
particle dispersion liquid, this was diluted with 3G0(s). and dispersion liquid of 0.7 % of the 
weight of rTO concentration and dispersion liquid of 10 % of the weight of ITO concentration 
were prepared. Physical properties were measured b>e [ dispersion liquid / these ] the above- 
mentioned sample No la, and this result was shown in Table 2 (sample Nolo). 
[0092] 

[Composition of a polyvinyl butyral] 

Polyvinyl alcohol averaga-dogree-of-potymcrization 1 700 and saponification degree % ( % of 
99.2 mols ] 275g was added to 2890g of pure water, and the heating dissolution was carried 
out Temperature control of this solution waa carried out to 15 degrees C. 201 g of 
hydrochloric acids of 35 % of the weight of concentration and n-butyr aldehyde 157g were 
added, 1 5 degrees C was held, and the reactant was deposited. Subsequently, after holding 
the system of reaction at 60 degrees C for 3 hours and making a reaction complete, 
superfluous water washed, unreaeted n-butyr aldehyde was flushed, tho sodium-hydroxide 
water solution which is a generar-purpose neutrafixer neutralized the hydrochloric-acid 
catalyst with still more superfluous water, after 2-hour rinsing, it dried and white powdei — like 
polyvinyl butyral resin was obtained Whenever [ average butyreKzed / of this polyvinyl 
butyral resin } was 68.5-mol %. 
[0093] 

[Manufacture of tho interiayer for heat ray electric shielding glass laminates] 
ITO particle dispersion liquid shown in Table 1 to the poryvinyr-butyrat-Tesin 1 00 weight 
section (10 % of the weight of FTO concentration) Add the sample No la 2. 8 weight section, and 
3GO(s) are added and diluted so that this ITO particle concentration may become 0.2% of the 
weight Furthermore, the mixture of 2 -ethyl butanoic acid magnesium and magnesium acetate 
is added so that a magnesium content may be set to 60 ppm. After fully kneading this with a 
roll rraU. press forming waa carried out for 30 minutes at 1 50 degrees C using the press- 
forming machine, and the interiayer of 0.76mm of average thickness was prepared. 
[0094] 

[Manufacture of a glass laminate] 

After having put the above-mentioned interiayer from the both ends with the transparent 
float glass (2.5mm in 30cmx30cmx thickness) of two sheets, putting this in in the rubber back 
and carrying out indirect desulfurization mind with the degree of vacuum of 2660Pa for 20 
minutes, it moved to oven, deaeratod and the vacuum press was carried out holding for 30 
minutes at 90 more degrees C. Thus, sticking by pressure was performed for the glass 
laminate by which preparative pressure arrival was carried out for 20 minutes on condition 
that 135 degrees C and pressure 118 N/cm2 in the autoclave, and the glass laminate was 
obtained. Physical properties were measured about this glass laminate. This result was shown 
in Table 2 (sample No 1a). 
[0095] 
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Using the ITO particle dispersion liquid (34.5 % of the weight of ITO concentration, sample 
Nolb) shown in Table 1. this was mixed to polyvinyl butyral resin, the magnesium of sample 
No la and tales doses was added, and the ITO particle concentration of 0.7 % of the weight 
and 0.2% of the weight of an interiayer (0.76mm of thickness) were prepared. The glass 
laminate was prepared like sample Nola using this interiayer. Physical properties were 
measured about this glass laminate. This result was shown in Table 2 (sample Nolb). 
[Example 2] 
[0096] 

It considered as the amount used which shows each component in Table 1 using the 
distributed stabilizer of three components shown in Table 1 , and alcohols using the thing of 
the primary particle size shown in Table I as an ITO particle, and a lattice constant and also 
fTO particle dispersion liquid were manufactured like the example 1. The component of these 
dispersion liquid was shown in Table 1. It diluted with the plasticizer for interiayers of a 
publication to Table 1 , and the interiayer was manufactured so that it might become the ITO 
concentration shown in Table 2 using these dispersion liquid, and the glass laminate was 
manufactured using this interiayer. It evaluated by measuring physical properties about this 
ITO particle dispersion liquid and glass laminate. This result was shown in Table 2 (samples 
No2-No9). 
[Example 3] 
[0097] 

It considered as the amount used which shows each component in Table 1 using the 
compound shown in Table I as a plasticizer for interiayers. and also ITO particle dispersion 
liquid were manufactured like the example 1. The component of these dispersion liquid was 
shown in Table 1. It diluted with the plasticizer for interiayers of a publication to Table 1. and 
the interiayer was manufactured so that it might become the ITO concentration shown in 
Table 2 using these dispersion liquid, and the glass laminate was manufactured using this 
interiayer. It evaluated by measuring physical properties about this ITO particle dispersion 
liquid and glass laminate. This result was shown in Table 2 (samples No10-Nol2). 
[0098] 

[The example of a trial] 

According to the amount of the table 1 used. ITO particle dispersion liquid were manufactured 
using what is shown in Table 1 about an fTO particle, the plasticizer for interiayers. a 
distributed stabilizer, and alcohols. It diluted with the plasticizer for interiayers of a publication 
to Table I, and the interiayer was manufactured so that it might become the ITO 
concentration shown in Table 2 using these dispersion liquid, and the glass laminate was 
manufactured using this interiayer. It evaluated by measuring physical properties about this 
ITO nerticto dispersion liquid and glass laminate. This result was shown in Table 2 (samples 
No13-No14). 

[Comparative Example(s)) 
[0099] 

According to the amount of the table 1 used. ITO particle dispersion liquid were manufactured 
using what is shown in Table 1 using the (TO particle with a little large lattice constant about 
the olasticizer for interiayers. a distributed stabilizer, and alcohols. Moreover, according to the 
amount of the table I used. ITO particle dispersion liquid were manufactured using what is 
show.-* in Table 1 about an ITO particle, the plasticizer for interiayers, a distributed stabilizer, 
and alcohols. The glass laminate was manufactured using these dispersion liquid. It evaluated 
by measuring nhysical properties about this (TO particle dispersion liquid and glass laminate. 
This result was shown in Table 2 (samples No15~Nol8). 
[0100] 

Not using a distributed stabilizer and alcohols, (TO particle dispersion liquid were 
manufactured like the example I only using the plasticizer for interiayers. The component of 
these dispersion liquid was shown in Table I Furthermore, the glass laminate was 
manufactured using these dispersion liquid. It evaluated by measuring physical properties 
about this (TO particle dispersion liquid and glass laminate. This result was shown in Table 2 



(sample No 19). 
[0101] 

One kind of a sulfate or n -butanoic acid was used as a distributed stabilizer, without using 
alcohols, and also (TO particle dispersion liquid were manufactured like the example 1. The 
component of these dispersion liquid was shown in Table 1. The glass laminate was 
manufactured using these dispersion liquid. Physical properties were measured about this FTO 
particle dispersion liquid and glass laminate. This result was shown in Table 2 (samples No20- 
No21). 
[0102] 

Sample Nola of Table 1 and the component excluding alcohols from the component of No2 
and No 12 were used and also (TO dispersion liquid were prepared like tho example 1. and the 
glass laminate was manufactured using these dispersion liquid. Physical properties were 
measured about this rTO particle dispersion liquid and glass laminate. This result was shown in 
Table 2 (a sample No22. No.23. No24). 
[0103] 

(TO particle dispersion liquid were manufactured like the example 1 using a plasticizer and 
alcohols, without using a distributed stabilizer. The component of these dispersion liquid was 
shown in Table 1. Furthermore, the glass laminate was manufactured using these dispersion 
Squid. It evaluated by measuring physical properties about this (TO particle dispersion liquid 
and glass laminate. This result was shown in Table 2 (sample No25). 
[0104] 

With the same ITO particle and same plasticizer for interiayers as an example 1 . as shown in 
Table 1 . ITO particle dispersion liquid were manufactured like the example 1 using an anion 
system surfactant or higher-fatty-acid ester. The component of these dispersion liquid was 
shown in Table 1 . Furthermore, the glass laminate was manufactured using these dispersion 
liquid. It evaluated by measuring physical properties about this FTO particle dispersion liquid 
and glass laminate. This result was shown in Table 2 (samples No26 and No27). 
[0105] 

As shown in Table 1 and 2. as compared with a comparison sample (^old-Notl. No25~No27), 
the (TO particle dispersion liquid and the glass laminate of an example (No 1 -No 12) of this 
invention have high light transmission (Tv). and its Hayes is low. and its absokite value of a 
reflective yellow index is small. Furthermore, the glass laminate of the example (No 1 -No 12) of 
this invention has each of deflection photometry values, vohjme mean particle diameter, and 
sharply low numbers of lOOnm superp articles as compared with a comparison sample (No16- 
No21. No25-No27). Moreover, each pan mel value is 4 and is adjusted to the desirable range. 
[0106] 

Each of light transmission, solar radiation transmission, Hayes, reflective yellow indexes, 
reflective measured value of deflection luminous intensity, and pan mel values of the example 
No 1 3 of a trial which does not contain the n-butanoic acid of a distributed stabilizer is good 
with the example Not 4 of a trial which does not contain the acetylacetone of a distributed 
stabilizer. 
[0107] 

On the other hand, solar radiation permeability [ as opposed to light permeability in the 
comparison sample No 15 with a little large lattice constant of an ITO particle J separates from 
the range of this invention. Moreover, a comparison sample (Nol6-No21. No25-No27) has 
Hayes of FTO particle dispersion liquid higher than 1.0%. a reflective yellow index is quite lower 
than -20. and the reflective measured value of deflection luminous intensity is 40 or more. 
Moreover. Hayes of the interiayer for gtass laminates is higher than 1.0%, a reflective yellow 
index is the level of -15 — 18. the reflective measured value of deflection luminous intensity is 
the level of 29-66. and all have separated from the range of this invention. 
[0108] 

The comparison samples No22-No24 of Hayes of ITO particle dispersion liquid are higher than 
1.0%. its reflective yellow index is lower than -20. and the reflective measured value of 
deflection luminous intensity is SO or more. Moreover, although No22 and No23 are 1.0% or 
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lets for Hayes of th« interlayer for flats laminates. No24 « higher than 1.0%, a reflective 
ybPow inde* is the level of -14 — IB. the reflective measured value of deflection luminous 
intensity is the level of 38-66. and afl have separated from the renf e of this invention greatly. 
(0109] 
[Table 1] 
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[Table 2-1] 
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[Table 2-2] 



J. 
H 
D 

J. 



1 1 

I 



•J 


8 


8 




8 


8 


rsj 


8 i 


to 


at 






Ut 


? 


% 

O 


2 

to 


to 


OB 

c 


8 

to 


to 


oa 


■i 


e 


Ok 

to 


§ 




to 
to 








to 


s 


B 


B 


8 

to 


s 


g 


s 

Ok 


5 i 


to 


4k 
<o 
to 


8 

to 




O 


to 


to 




K 


to 


to 




* 

to 


to 


! 

El 




to 


P 

4k 




<kl 

53 


i 

>M 
»■» 
CD 




t 


i 

8 

o 


i 






i 

KJ 
4k 
O 




i 

ro 
P» 
o 


i 

M 
Ok 

to 


1 


1 

to 




»| 


4k 
to 




4k. 


to 


c 




B 




to 




t 


i 








8 


8 


8 


8 


8 


8 


S 


8 


d 


8 


8 


8 


4k. 




S 

1 


8 


8 


o 


to 

8 


8 


8 


e 


8 




g 


3 


8 




ii 


SB 


| S 


S 


s 


S 


s 


e 


B 


eje 


B 


B 


s 




S3 




8 

to 


3 

to 


to 






8 


to 


s 

to 




-j 




8 

to 


S 


*? 




«n 
to 


to 




CM 
to 


o» 

-J 

to 


s 


to 
to 


K 


s 


s 


g 


e 


s 






- 
to 


to 


'4k> 


to 


to 


p 


to 






'4k 


*•> 


to 


2 






















i 














i 

en 
to 


t 


1 


i 

5 


I 


1 

4k 

to 


■ 

to 


i 


■ 1 

i = 


1 

5 


i 


1 

~J 
to 


i 

u> 
to 




1 


u 


to 




S 

to 


8 
to 


g 


B 




g 


Ok 

to 


g 


g 


to 






J 8 


8 


o 


8 


8 


8 


3 


8 




8 


8 


to 
o 




3 

§ 1 





B9 



Si 



[0112] 
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